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GENERAL   REPORT. 


The  following  report  of  the  State  Board  of  Health  comprises  an 
account  of  its  general  work  daring  the  year  ending  Sept.  30,  1897, 
and  of  that  which  relates  to  Water  Supply  and  Sewerage  for  the  cal- 
endar year  1897. 

This  first  portion,  paged  in  Roman  numerals,  contains  a  condensed 
statement  of  the  work  done  under  the  provisions  of  the  laws  defining 
the  duties  of  the  Board. 

To  this  is  appended  the  report,  in  brief,  already  presented  to  the 
Legislature  by  the  joint  board  consisting  of  the  Harbor  and  Land 
Commissioners  and  the  State  Board  of  Health,  upon  the  restoration 
of  Green  Harbor  in  the  town  of  Marshfield. 

The  second  part  of  the  report,  paged  in  Arabic  figures,  contains 
the  fuller  details  of  the  work  of  the  Board,  under  the  acts  relating 
to  water  supply  and  sewerage,  food  and  drug  inspection  and  the 
reporting  of  infectious  diseases. 

The  following  members  comprised  the  Board  in  1897  :  — 

Hknkt  p.  Walcott,  Chairman. 


Frank  W.  Draper. 
HiRAH  F.  Mills. 
James  W.  Hull. 


Gerard  C.  Tobet. 
Charles  H.  Porter. 
Julian  A.  Mead. 


No  changes  have  taken  place  in  the  membership  of  the  Board  dur* 
ing  the  year. 

Infectious  Diseases. 

In  the  last  annual  report  a  brief  table  was  presented,  in  which  it 
was  shown  that  there  has  been  a  general  decrease »  with  a  fair  degree 
of  uniformity,  in  the  death  rate  from  the  principal  infectious  and 
preventable  diseases  in  Massachusetts  during  the  past  forty  years. 
From  a  maximum  of  93  deaths  per  10,000  living  from  these  causes 
in  the  five-year  period  1861-65  there  had  been  a  fall  to  47.1  per 
10,000  in  1895,  or  but  little  more  than  one-half.     In  1896  there  was 
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a  slight  rise  to  48.1,  but  the  returns  thus  far  received  from  cities  and 
towns  for  the  year  1897  indicate  a  considerable  decrease  from  the 
figures  of  1896.* 

Small'pox. 

The  outbreaks  of  small-pox  which  occurred  in  the  State  in  1897 
were  limited  to  the  first  half  of  the  year,  and  the  cases  which  were 
reported  to  the  Board  were  18,  10  of  which  occurred  in  Boston, 
2  in  Somerville,  2  in  Holyoke,  2  in  Cambridge,  1  in  New  Bedford 
and  1  in  Gloucester.  The  particulars  in  regard  to  these  cases  are 
detailed  in  the  following  table :  — 


Cases  of  Small-pox  reported  to  the  State  Board  of  Health  in  1897 ^  under  the  Pro- 
visions of  Chapter  138  of  the  Ads  of  1883. 
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Somanrillep     . 
Holyoke,        . 
New  Bedford, 
Holyoke,        . 
Boetoo,   . 
BoetoD,    • 
Boeion,   . 
BoatOD,   .       • 
BoatoD,   . 
BoetOD,   . 
BoetOD,   . 
BoatoD,   .       • 
SomeryiUe,     . 
BoatOD,   . 
Boatoo,   . 
Cambridge,     . 
Gloaceater,     . 
Cambridge,     . 


United  Statea, 

French     Can- 
adian. 
Portugal,        • 

French     Can- 
adian. 
Ireland,   . 

Ireland,  • 

Ireland,  . 

Ireland,  .       • 

Ireland,  • 

United  Statea, 
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England, . 

Brltlah    Prov- 

Ineea. 
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Brltlah    Prov- 
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United  Statea, 


Carriage  worker,  . 

Seaman,  •  •       • 

Car  cleaner,  . 

Car  cleaner,  • 
Walter,  . 

Hoaaewlfe,  . 

Stevedore,  •       . 


Houaewlfe,    . 

B.R.  ticket  agent, . 

Board   of  Health    em- 
ployee, dlalnfector. 
Laborer,         .       • 

Mechanic,      •       • 

Hoaaewlfe  and  narae,  . 

Boardlng.hoaae  keeper, 
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*  The  cauaea  of  death  embraced  In  the  term  *'  principal  Infectloaa  and  preventable  dlaeaaea,*'  aa  here 
employed,  are  amall.pox,  meaalea,  acarlet-fever,  diphtheria  and  oronp,  typhoid  fever,  cholera  Infantnm, 
conaamptlon,  whooping-cough,  dyaentery  and  chlld-blrth. 

t  In  Infancy  and  when  ezpoaed.  X  Only  at  time  of  ezpoaure  aa  far  aa  can  be  learned. 

{  In  Infancy. 
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The  following  table  presents  the  facts  in  regard  to  vaccination,  in 
its  relation  to  the  fatality  of  the  disease,  for  the  ten  years  1888  to 
1897  inclusive. 


Cases  and  Deaths  in  the  Vaccinated  and  Unvacdnaied  in  Massachusetts 

(1888-97),  Ten  Tears,  by  Ages, 


VAOOIXATKn. 

OaVACOIMATtD. 

Doubtful. 

Total. 

Aoaa. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 
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Oto  lyear,  . 
Ito   5  yean, 
5  to  10  yean, 
10  to  15  yean, 
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80  to  40  yean, 
40  to  50  yean, 
Over  50  yean. 
Unknown,      • 
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m 
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1 

1 

10 
40 
20 
22 
48 
107 
86 
28 
12 
8 

0 
6 

8 

17 

0 

5 

1 

Total,      . 

148 

0 

140 

88 

86 

8 

880 

55 

From  the  foregoing  table  it  appears  that  the  fatality  of  small-pox 
in  the  vaccinated  was  6.3  per  cent.  Among  the  anvaccinated  it  was 
25.5  per  cent.  The  fatality  of  all  cases,  vaccinated,  unvaccinated 
and  doabtful,  was  16.7  per  cent. 

It  also  appears  that  no  vaccinated  child  under  one  year  old  was 
attacked  with  small-pox,  while  18  unvaccinated  infants  were  attacked, 
and  9  of  these,  or  50  per  cent.,  died  of  the  disease. 

Among  vaccinated  children  under  fifteen  years  of  age  there  were 
20  attacks  and  no  deaths. 

Among  unvaccinated  children  under  fifteen  years  old  there  were 
77  attacks  and  15  deaths,  or  19.5  per  cent. 

Among  vaccinated  adults,  or  persons  over  fifteen  years  old,  there 
were  120  cases  and  9  deaths,  or  7.5  per  cent.  • 

Among  unvaccinated  adults  there  were  71  cases  and  23  deaths,  or 
82.4  per  cent. 

It  is  also  worthy  of  note  that  42  school  children,  or  children  of 
school  ages  (five  to  fifteen  years)  were  attacked,  and  of  this  number, 
23,  or  more  than  half,  were  unvaccinated.     Out  of  this  whole  num- 
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ber  (42)  there  were  do  deaths.  This  being  the  period  of  life  in 
which  the  power  to  resist  fatal  attacks  of  disease  is  greatest. 

Out  of  the  whole  number  of  adults  (120)  who  were  recorded  as 
having  been  vaccinated,  78,  or  65  per  cent.,  were  recorded  as  having 
been  vaccinated  in  infancy  only ;  and  it  is  safe  to  presume  that  the 
9  deaths  of  adults  occurred  among  this  class  exclusively. 

It  also  appears  that  all  of  the  deaths  of  the  vaccinated,  9  in  num- 
ber, occurred  among  adults,  while  among  the  unvaccinated,  15 
deaths,  or  nearly  40  per  cent,  of  the  deaths  of  the  unvaccinated, 
occurred  among  children  under  ten  years  of  age. 

These  facts  show  unmistakably  the  saving  of  child  life  by  means 
of  vaccination. 

Small'pox  in  Other  States. — If  any  conclusions  can  be  main- 
tained with  reference  to  the  prevalence  of  small-pox  in  other  parts 
of  North  America,  from  the  occasional  reports  which  have  been 
received  in  compliance  with  the  resolutions  adopted  at  Toronto  in 
1886,  it  would  appear  that  small-pox  prevailed  very  slightly  in  1897. 
The  following  are  the  only  cases  which  have  been  reported  during 
the  year  1897,  under  these  resolutions :  — 

In  Connecticut,  one  case  in  February  and  one  in  December. 

In  New  York,  two  cases,  one  in  February  and  one  in  March. 

In  Michigan,  four  cases  in  October. 

In  Ontario,  one  case  in  August 

In  Quebec,  thirty  cases  in  the  last  half  of  the  year. 

Notice  was  also  received  from  the  immigration  office  at  the  port 
of  New  York  of  the  existence  of  cases  of  small-pox  on  the  steamers 
•*  South  wick,"  **Phenicia"  and  **  Edam,"  and  information  was  for- 
warded to  the  health  officers  of  each  of  the  cities  and  towns  in 
Massachusetts  to  which  immigrants  from  these  ships  were  destined. 
This  enabled  the  health  authorities  of  these  places  to  keep  those 
persons  under  surveillance  and  to  vaccinate  all  persons  in  the  houses 
where  they  were  lodged. 

Typhoid  Fever. 

The  death  rate  of  any  community  from  typhoid  fever  is  a  most 
important  index  of  the  sanitary  condition  of  such  community. 
While  a  high  death  rate  from  this  cause,  continuing  for  a  short 
period  and  affecting  a  limited  portion  of  the  community,  may  be  due 
to  an  infected  milk  supply,  or  some  other  unsanitary  local  condi- 
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tioDSy  a  persistently  high  typhoid  death  rate,  recurring  year  after 
year,  usually  indicates  a  polluted  water  supply.  This  fact  has  been 
very  clearly  shown  in  the  reports  of  the  past  ten  years  with  reference 
to  the  cities  of  Massachusetts. 

For  conyenience  of  reference  the  table  of  death  rtites  of  cities  from 
this  cause,  which  was  published  in  the  twenty-eighth  annual  report 
(1896),  is  repeated  in  this  report,  with  the  added  figures  for  1897, 
so  far  as  they  are  obtainable  at  the  date  of  publication.  The  arrange- 
ment is  the  same  as  that  which  was  presented  last  year,  that  is,  by 
five-year  periods,  the  cities  having  the  highest  typhoid  death  rate 
being  placed  at  the  top  of  the  list  in  each  pcfriod,  and  the  others  fol- 
lowing in  their  order,  those  having  the  lowest  rate  being  placed  at 
the  bottom. 

The  aum  of  the  deaths  from  typhoid  fever  in  these  cities  in  1897 
was  less  by  61  than  that  of  1896  in  the  same  cities,  and  the  death 
rate  was  reduced  from  2.90  per  10,000  to  2.47. 
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Dealhs  from  Typhoid  Fever  in  Massaehueetts  Cities  {1896  and  1897). 
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In  the  foregoing  table  the  cities  are  arranged  in  the  order  of  their 
typhoid  death  rates  for  the  year  1897.  The  cities  of  Haverhill  and 
North  Adams  remain  at  the  top  of  the  list  in  both  years. 

Diphtheria. 

An  encouraging  feature  in  the  study  of  the  prevalence  of  infectious 
diseases  in  the  State  is  the  decline  both  in  the  mortality  and  in  the 
fatality  from  diphtheria.  The  deaths  and  death  rates  in  the  three 
years  1894,  1895  and  1896  from  diphtheria  and  croup,  were  as 
follows :  — 
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The  foregoing  figures  need  explanation.  It  is  impossible  to  state 
how  much  of  the  decrease  in  colamns  2  and  3  is  due  to  improved 
methods  of  treatment  and  how  much  is  due  to  those  unexplained 
variations  in  the  death  rate  from  infectious  disease  which  appear  in 
every  table  of  this  kind  which  extends  over  a  period  of  twenty  years 
or  more  (see  Table  46,  pages  761-766,  report  of  1896).  It  would, 
however,  be  difficult  to  explain,  on  any  other  grounds  than  that  of 
improved  treatment  and  sanitary  measures,  the  very  decided  changes 
which  appear  in  column  4.  The  figures  in  this  column  are  compiled 
from  the  official  reports  of  local  boards  of  health,  and  do  not  embrace 
the  whole  State.  They  represent  the  results  which  are  shown  by 
the  reports  of  about  three-quarters  of  the  population.  Further  in- 
formation may  be  found  upon  this  point  in  Section  II.  of  the  Statis- 
tical Summaries,  page  624,  of  this  report,  and  in  that  portion  which 
relates  to  antitoxin  production. 

Cerebro-spinal  Meningitis. 

During  the  spring  of  1897  cerebro-spinal  meningitis  began  to  pre- 
vail as  an  epidemic  in  Boston  and  its  immediate  neighborhood,  until 
there  had  been  repoited  during  the  year  a  total  of  184  deaths  in 
Boston  and  many  more  in  the  neighboring  cities. 

Since  the  nature  of  the  disease  is  not  generally  understood,  the 
Board  employed  experts  to  investigate  and  report  upon  the  path- 
ology of  the  disease.  The  work  was  entrusted  to  Dr.  W.  T.  Coun- 
cilman, professor  of  pathological  anatomy  in  the  Harvard  Medical 
School,  who  was  assisted  by  Drs.  F.  B.  Mallory  and  J.  H.  Wright. 
Their  report  is  comprised  in  a  monograph  of  178  pages,  illustrated 
with  a  map  showing  the  distribution  of  cases  in  Boston,  and  with 
eight  colored  plates. 

The  following  introductory  portion  of  the  report  presents  a 
brief  statement  of  the  prevalence  of  the  disease  in  recent  years  in 
Massachusetts :  — 

The  prevalence  of  epidemic  cerebro-spinal  meningitis  in  Massachosetts 
has  been  marked  with  much  irregularity.  An  epidemic  of  unusual  severity 
in  1878  gave  rise  to  an  investigation  and  report  by  Dr.  J.  B.  Upham,  which 
appeared  in  the  report  of  the  State  Board  of  Health  for  that  year.  A  sum- 
mary of  517  cases  reported  by  different  physicians  throughout  the  State 
was  given  in  that  report.  Dr.  Upham  was  particularly  well  qualified  for 
this  investigation  by  his  previous  acquaintance  with  the  disease  in  Newbem, 
North  Carolina,  during  the  civil  war.    In  considering  the  causes  of  the  dis- 
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ease  he  paid  particular  attention  to  the  influence  of  insanitary  conditions  as 
an  active  or  predisposing  cause.    With  regard  to  this  he  says :  — 

The  relation  of  insanitary  conditions  in  and  around  the  abode  of  the  patient  to 
its  origin  or  supposed  ^use  demands  the  most  careful  consideration.  In  weigh- 
ing the  evidence  contained  in  the  returns,  I  find  the  scale  to  be  pretty  evenly  bal- 
anced in  this  particular.  The  cases  are  distributed  among  all  classes  and  grades 
of  society, — the  high  and  low,  the  rich  and  the  poor,  locations  unexceptionable 
for  situation,  open  to  abundant  light  and  air,  and  the  pent-up  hovels  of  the  lowly 
and  wretched,  have  all  contributed  to  the  material  of  the  epidemic.  We  believe, 
therefore,  that  the  primal  origin  of  the  disease  is  atmospheric,  and,  for  the  pres- 
ent, beyond  our  ken. 

Since  Dr.  Upham's  report,  great  discoveries  in  regard  to  the  aetiology  of 
many  of  the  infectious  diseases  have  been  made.  The  bacterium  which 
can  now  be  regarded  as  the  essential  cause  of  epidemic  cerebro-spinal  men- 
ingitis was  discovered  in  1887,  bat  the  first  important  confirmation  of  that 
discovery  was  not  made  nntil  1895.  There  has  always  been  a  great  deal 
of  obscurity  in  the  relations  between  cerebro-spinal  meningitis  which  ap- 
peared in  an  epidemic  form  and  sporadic  cases  which  sometimes  appeared 
alone  or  in  connection  with  other  diseases,  and  which  were  very  similar  in 
their  clinical  manifestations  and  pathological  lesions  to  the  epidemic  form. 
With  the  view  of  clearing  np  this  and  some  other  obscure  points  in  the 
general  aetiology  and  pathology  of  the  disease  the  present  investigation  has 
been  undertaken  by  the  State  Board  of  Health.  The  present  epidemic  is  the 
only  one  of  considerable  importance  which  has  been  seen  since  the  advance 
in  bacteriology  and  pathology  has  made  such  an  investigation  possible.  In 
this  investigation  only  the  cases  which  were  seen  in  the  principal  hospitals 
and  in  which  the  diagnosis  of  the  disease  could  be  regarded  as  certain  have 
been  considered  at  any  length. 

The  accuracy  of  the  statistics  relating  to  this  disease  must  necessarily  be 
questioned,  as  presenting  a  history  of  its  actual  prevalence,  for  the  follow- 
ing reason :  — 

The  confusion  of  medical  terms  by  physicians,  together  with  the  fact  that 
all  retnms  made  to  the  State  authorities  are  copies  of  certificates,  and  not 
originals,  and  that  these  copies  are  in  the  majority  of  instances  made  by 
men  who  have  little  or  no  knowledge  of  the  significance  of  medical  terms, 
give  to  the  information  obtained  in  regard  to  this  disease  a  great  measure 
of  uncertainty.  This  is  peculiarly  true  of  epidemic  cerebro-spinal  menin- 
gitis, —  a  disease  which  is  liable  to  be  confounded  with  several  other  forms 
of  brain  disease  in  consequence  of  the  similarity  in  nomenclature  of  the 
terms  employed  to  define  such  diseases.  In  addition  to  this,  the  disease  is 
not  a  common  one,  and  the  clinical  manifestations  of  it  are  liable  to  be 
confounded  either  with  other  cerebral  diseases  or  with  forms  of  diseases  in 
which  cerebral  symptoms  predominate. 
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The  whole  number  of  deaths  reported  in  the  State  as  due  to  cerebro- 
spinal meningitis  during  the  period  of  nearly  twenty  years,  ending  with 
Oct.  1,  1897  (nineteen  years  and  nine  months),  was  2,909,  or  nearly  150 
per  year.  In  this  summary  the  deaths  from  this  cause  in  the  fraction  of 
the  year  1897  are  those  which  were  reported  directly  to  the  State  Board  of 
Health  by  local  authorities.  The  numbers  for  the  years  1878  to  1896, 
inclusive,  were  fairly  uniform,  the  maximum  being  171  in  1888  and  the 
minimum  78  in  1878.  But  in  the  first  nine  months  of  1897  the  number 
reported  to  the  State  Board  of  Health  was  405,  those  in  Boston  alone  being 
184. 

That  these  numbers  are  probably  much  too  large  is  shown  by  a  classifi- 
cation of  the  deaths  by  ages.  For  this  purpose  the  deaths  occurring  in  the 
nine  years,  1887-95,  are  selected,  since  the  finer  distinction  of  separating 
the  deaths  in  each  of  the  first  five  years  of  life  was  first  introduced  into  the 
State  Registration  Report  in  1887.  The  deaths  recorded  in  those  years  by 
ages  were  as  follows :  — 

Deaths  from  Cerebro-spitml  Meningilis,  MassaehuaeUs,  1887-95. 
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By  the  foregoing  table  it  appears  that  816  deaths  from  this  disease,  or 
264-  per  cent,  of  the  whole  number,  were  reported  as  having  occurred 
among  children  under  one  year.  This  fact  necessarily  vitiates  the  accuracy 
of  the  returns  to  a  considerable  degree,  since  the  disease  is  extremely  rare 
among  infants  as  well  as  among  those  of  advanced  years. 

The  reported  deaths  from  this  cause  occurred  mainly  in  the  large  cities 
and  towns,  the  whole  number  reported  from  towns  of  less  than  5,000  inhab- 
itants being  only  186,  or  less  than  5  per  cent,  of  the  whole  number. 

The  report  deals  largely  with  the  pathology  of  the  disease,  and 
contains  a  brief  history  of  its  prevalence  in  diflferent  countries,  a 
description  of  the  character  of  early  epidemics,  a  digest  of  111  clin- 
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ical  cases  which  were  admitted  to  three  hospitals  Id  Boston  in  1896 
aad  1897,  a  statement  relative  to  the  bacteriology  of  the  disease  and 
the  diagnostic  value  of  lumbar  and  spinal  puncture,  a  tabular  sum- 
mary of  post-mortem  examiuations,  a  statement  of  the  various  lesions, 
and  of  the  other  forms  of  meningitis. 

Copies  of  this  special  report  will  be  sent  to  persons  who  may 
desire  it,  upon  application  to  the  secretary  of  the  Board,  142  State 
House,  Boston. 

Dy$entery. 

During  the  past  fifty  years  dysentery  has  gradually  diminished  in 
its  destructiveness  in  Massachusetts  until  it  has  ceased  to  become  a 
prominent  factor  in  the  mortality  of  the  State.  From  a  mean  mor- 
tality of  8.4  per  10,000  living  in  the  five  years  1862-66  it  bad  fallen 
to  0.9  in  the  five  years  1891-95,  or  less  than  one-ninth.  But  in 
1896  and  1897  there  has  been  a  tendency  to  a  slightly  increased 
mortality  from  this  cause.  The  prevalence,  however,  has  not  been 
uniformly  distributed,  but  has  shown  itself  in  circumscribed  localities. 

The  city  of  Brockton  appears  to  have  suffered  the  most  severely 
from  this  disease  in  1896,  the  deaths  having  been  84,  as  compared 
with  5  in  each  of  the  two  years  1895  and  1897.  Further  infor- 
mation from  Brockton  shows  that  these  deaths  were  not  limited 
to  any  particular  locality  but  were  quite  uniformly  distributed 
throughout  the  city.  Of  the  whole  number  of  deaths  from  this 
cause  in  Brockton  38  were  those  of  children  under  five  years  old. 

The  mortality  from  this  cause  in  Brockton  in  1896  was  equivalent 
to  a  death  rate  of  25  per  10,000  of  the  population,  while  that  of  the 
State  from  the  same  cause  and  in  the  same  year  was  1.6  per  10,000, 
and  that  of  Boston  was  less  than  1  per  10,000. 

During  the  year  1897  other  limited  epidemics  from  the  same  cause 
occurred  in  different  parts  of  the  State. 

The  following  report  of  an  epidemic  of  dysentery  in  South  Yar- 
mouth was  received  in  1897  :  — 

Report  of  an  Investigation  of  an  Epidemic  of  Dysentery  which  occurred  in 
SotUh  Yarmouth  between  July  15  and  Sept.  80^  1897. 

The  peculiar  diagnostic  symptoms  which  characterized  this  epidemic  as 
dysentery  were  the  sadden  onset,  the  extreme  prostration  and  bloody  dis- 
charges. In  some  instances  no  premonitory  symptoms  were  manifest  until 
the  colicky  pains  in  the  bowels  and  bloody  evacaations  marked  the  onset 
of  this  disease,  while  rapid  loss  of  strength,  feeble  pulse,  vesical  and  rectal 
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teaesmus  attended  its  progress.  Some  of  the  cases  recovered  in  one  week, 
others  recorered  after  periods  varying  from  two  weeks  to  three  months ; 
while  the  fatalities  generally  occurred  within  four  or  five  days  from  the 
onset  of  the  disease. 

The  period  of  incubation  or  invasion  in  many  of  the  cases  where  cer- 
tainty of  exposure  could  be  proven  was  about  one  week,  as  in  many  of  the 
cases  after  one  member  of  the  family  had  had  the  disease  about  this  length 
of  time  the  remaining  members  were  taken  simultaneously. 

In  several  instances  no  member  of  a  family  escaped,  while  in  some 
families  only  one  or  two  had  the  disease. 

The  prostration  and  muscular  weakness  in  some  cases  was  so  great  that 
the  younger  members  of  some  families  had  to  learn  to  walk  upon  recover- 
ing. As  a  general  rule  bloody  discharges  were  noticed  at  the  onset  of  the 
disease. 

In  many  cases  the  evacuations  were  muco-purulent  and  in  some  instances 
shreds  and  masses  of  membrane  evidently  sloughed  off  portions  of  the 
tissues  were  noted.  The  fatalities  occurred  either  in  quite  young  or  quite 
old  persons. 

In  the  majority  of  instances  this  epidemic  attacked  children  betweeii  two 
and  twelve  years  of  age.  Before  giving  the  details  of  this  epidemic  it  is 
quite  essential  that  we  should  have  an  understanding  of  the  topography, 
conditions  of  soil,  water  supply,  conditions  and  habits  of  life  of  this  village. 

South  Yarmouth  is  situated  along  the  west  bank  of  Bass  River.  The 
land  is  low  and  level,  at  no  point  being  mbre  than  twenty-five  feet  above 
the  surface  of  this  sluggish  stream,  or,  more  properly,  an  inlet  of  the 
ocean.  The  soil  is  light  and  sandy,  and  at  a  depth  of  fifteen  or  twenty 
feet  there  is  a  clay  stratum  which  is  quite  impervious. 

The  water  supply  in  every  instance  where  this  epidemic  occurred  is  ob- 
tained from  driven  wells,  which,  as  near  as  could  be  ascertained,  were 
about  fifteen  or  twenty  feet  deep. 

There  is  no  system  of  sewage,  the  drainage  pipe  from  the  sink  opening 
at  the  surface  of  the  ground  into  a  trench  about  eighteen  inches  wide  and 
often  filled  with  stagnant  dish-water  and  matters  from  vegetable  decompo- 
sition. 

In  one  instance,  where  this  epidemic  started,  this  trench  was  found  to 
be  only  twelve  feet  from  the  well  pipe.  In  another  case,  where  a  fatality 
occurred,  the  privy  was  fifteen  feet  from  a  driven  well.  In  many  instances 
the  dish-water  is  simply  thrown  upon  the  surface  of  the  ground  to  be 
absorbed  and  often  only  ten  or  fifteen  feet  away  from  a  driven  well. 

There  was  no  one  milk  supply,  as  various  cows  kept  by  neighbors  sap- 
plied  milk  to  the  families  who  had  this  disease. 

Careful  inquiry  elicited  the  fact  that  no  member  of  the  family  where  the 
disease  started  had  been  away  from  home  for  at  least  one  month,  and  no 
one  had  visited  this  home  during  this  period,  so  that  the  conditions  which 
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xxlaced  the  epidemic  must  be  sought  for  in  the  home  and  the  immediate 
irrouadings. 

Socially  the  village  may  be  divided  into  two  parts,  north  village  or  as  it 

called  ^*  Georgetown/'  and  the  village  proper. 

The  epidemic  started  July  15  in  north  village,  which  is  situated  about 
le-half  mile  north  of  South  Yarmouth  proper,  and  consists  of  fourteen 
nail  one-story  wooden  houses  situated  quite  closely  together.  The  inbab- 
ants  are  all  of  the  poorer  class  and  have  not  much  regard  for  the  sanitary 
mdition  of  their  surroundings. 

Malarial  Fever. 

During  the  past  year,  so  far  as  can  be  learned  from  the  reports  of 
ical  health  authorities,  malarial  fever  has  not  prevailed  quite  as 
itensively  as  in  the  previous  year.  The  cities  and  towns  attacked 
ive  been  the  same  as  in  the  years  immediately  preceding,  with  the 
cception  of  a  limited  prevalence  in  the  towns  lying  about  the  east- 
rly  end  of  the  new  metropolitan  reservoir  and  of  basin  No.  5  in 
outh  borough. 

Brief  mention  has  been  made  in  the  last  two  reports  of  the  ap- 
larance  of  malarial  fever  at  Uxbridge,  in  the  valley  of  the  Black- 
one  River.  The  disease  has  prevailed  in  that  town  quite  extensively 
each  of  the  past  three  years,  1895,  1896  and  1897.  There  are  in 
»  town  several  mill-ponds  interspersed  among  three  villages,  in 
jch  of  which  there  is  a  considerable  manufacturing  population, 
bo  elevation  of  most  of  the  houses  throughout  the  densely  settled 
irtion  of  the  town  varies  from  eight  or  ten  feet  to  forty  feet  or 
ore  above  the  mill-ponds. 

The  accompanying  map  has  been  prepared  to  show  the  location 
'  the  inhabited  houses  in  the  town,  with  the  number  of  persons 
each  house,  and  the  number  who  have  been  attacked  with  mala- 
al  fever  at  some  time  during  the  years  1895,  1896  and  1897. 
he  whole  number  of  small  squares  in  each  instance  represents  the 
amber  of  persons  living  in  the  house,  and  the  shaded  squares  show 
te  number  in  each  house  who  were  attacked  with  malarial  fever 
Qring  one  or  more  of  these  three  years. 

This  map  presents  only  the  densely  settled  part  of  the  town. 
Kher  cases  also  occurred  in  outlying  districts,  especially  in  one 
lanufacturing  village  a  short  distance  easterly  from  the  portion 
kown  on  the  map. 

One  condition  appears  to  be  common  to  all  the  districts  which 
ave  been  invaded  with  malaria  in  Massachusetts,  namely,  the  pres- 
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ence  of  moist  lands  in  an  unusual  degree.  The  mill-ponds  and 
meadows  upon  the  Housatonic,  the  Connecticut,  the  lower  portion 
of  the  Deerfield,  the  Blackstone  at  Uxbridge,  the  Sudbury  at  Fram* 
ingham,  the  Charles  at  Newton  and  the  other  towns  along  its  shores, 
the  low  lands  along  the  sources  of  the  Mystic  in  Woburn  and  Win- 
chester, the  tributaries  of  the  Saugus  at  North  Saugus  and  the  mill- 
pond  at  Pranker's  dam  in  Saugus,  have  furnished  the  districts  in 
which  malaria  has  chiefly  appeared. 

Offensive  Trades. 

During  the  past  year  no  instances  requiring  the  action  of  the  Board 
have  been  referred  to  it  under  the  provisions  of  the  offensive  trade 
acts.  The  advice  of  the  Board  has  been  sought  in  a  few  instances 
with  reference  to  the  proper  treatment  of  such  cases,  and  the  places 
have  been  inspected  by  the  Board,  but  the  necessary  action  has  in 
each  instance  been  taken  by  the  local  board  of  health. 

Inspection  of  Summer  Resorts. 

The  importance  of  some  supervision  over  the  summer  resorts,  pic- 
nic and  camp  grounds  throughout  the  State  becomes  more  evident 
every  year.  Occasionally  epidemics  of  disease  are  traced  to  these 
places  among  persons  who  have  visited  them  and  then  returned  to 
their  homes,  such  illness  having  undoubtedly  been  due  to  the  unsan- 
itary condition  of  these  places. 

In  most  instances  these  resorts  are  located  upon  the  shores  of 
some  pond  or  stream,  and  not  un frequently  the  water  supply  selected 
for  the  use  of  the  patrons  of  these  places  is  taken  from  the  same 
pond  or  stream.  When  the  source  is  one  of  undoubted  purity,  the 
water  may  be  used  with  impunity,  but  it  too  often  happens  that  the 
drainage  of  these  places  finds  its  way  into  the  pond  or  stream,  and 
renders  it  unfit  for  drinking  purposes. 

There  should  be,  therefore,  some  legal  provision  by  which  no 
resort  shall  in  future  be  established  upon  the  shores  or  watershed  of 
any  stream  or  pond  used  or  likely  to  be  used  as  a  water  supply,  with- 
out definite  supervision  or  requirement  with  reference  to  its  water 
supply  and  drainage  such  as  is  provided  by  chapter  375  of  the  Acts 
of  1888,  section  8.  Such  a  provision  would  undoubtedly  prove  to 
be  a  double  protection,  since  it  would  not  only  afford  better  security 
to  the  patrons  of  these  places,  but  also  would  prevent  the  pollution. 
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by  the  drainage  of  such  places,  of  the  water  supplies  of  cities  and 
towns. 

The  secretary  was  instructed  by  the  Board  to  '*  notify  the  owners 
of  these  resorts  of  such  unsanitary  conditions  as  were  found  to  exist, 
and  that  they  should  be  requested  to  devise  plans  for  improving  such 
conditions." 

Letters  were  therefore  addressed  to  the  owners  or  superintendents 
of  these  places,  and  especially  to  those  who  had  been  notified  in  the 
preceding  year,  but  had  not  complied  with  the  suggestions  of  the 
Board. 

The  Bagtbriolooical  Work  of  the  Board. 

The  concise  phrase  so  often  met  with  at  the  present  day  in  the 
reports  of  the  transactions  of  many  continental  health  authorities, 
namely,  ^^  the  campaign  against  infectious  diseases,''  expresses  better 
than  any  other  the  most  important  work  of  any  board  of  health 
whether  local,  State  or  national. 

Infectious  diseases  are  everywhere  present  and  contribute  very 
largely,  not  only  to  the  rolls  of  mortality,  but  also  to  the  hospitals 
and  infirmaries  intended  to  receive  their  victims.  That  man,  by 
energetic  means,  by  the  employment  of  modern  methods  both  for 
the  prevention  and  the  treatment  of  this  class  of  diseases,  has  been 
enabled  to  limit  not  only  their  relative  effect  upon  the  population 
but  also  their  fatality,*  is  a  matter  susceptible  of  definite  proof. 

One  of  the  most  important  weapons  for  use  in  this  campaign  is 
the  bacteriological  department,  which  now  forms  a  part  of  the  equip- 
ment of  most  public  sanitary  organizations.  The  bacteriological 
laboratory  of  the  Board,  established  at  the  Bussey  Institute,  near  the 
Forest  Hills  station,  on  the  New  York,  New  Haven  &  Hartford 
Railroad  in  1894,  has  proved  a  very  efficient  aid  to  the  work  of  the 
Board. 

The  special  lines  of  work  carried  on  at  the  laboratory  during  the 
past  year  have  been  the  examination  of  diphtheria  cultures,  of 
material  suspected  to  contain  the  bacilli  of  tuberculosis,  the  blood 
of  malarial  patients,  the  production  of  diphtheria  and  of  tetanus 
antitoxin,  and  of  such  other  work  relative  to  the  investigation  of  in- 
fectious diseases  as  was  referred  to  this  department. 

The  question  of  conducting  a  work  of  this  character,  which  in- 


*  The  term  "  fatality  "  is  here  used  to  denote  the  ratio  of  deaths  from  any  given  cause  to 
the  Dumber  of  cases. 
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volved  the  giving  of  aid  to  local  boards  of  health  at  considerable 
distances  from  the  laboratory,  has  passed  beyond  the  experimental 
stage.  It  at  first  appeared  somewhat  doubtful  whether  the  cultures 
of  diphtheria  bacilli  could  be  successfully  carried  out  for  boards  of 
health  in  western  Massachusetts,  but  during  the  past  year,  out  of  a 
total  of  2,204  cultures,  556  were  received  for  examination  from  the 
boards  of  health  of  cities  and  towns  more  than  fifty  miles  distant 
from  the  laboratory,  and  125  of  these  were  from  places  one  hundred 
and  fifty  miles  and  over  from  the  laboratory.  All  of  these  are  sent 
by  express  or  messenger,  as  in  the  case  of  samples  of  material  from 
tuberculous  patients  or  persons  suspected  of  being  tuberculous.  In 
a  few  instances  packages  have  been  forwarded  by  mail,  through 
ignorance  of  the  law.  This  can  be  done  only  when  packages  are 
used  which  are  approved  by  the  postal  authorities.  Since  the  ex- 
press delivery  is  quite  as  prompt  as  the  mail,  the  Board  requires 
that  all  packages  shall  be  sent  by  express,  or  messenger,  as  a  con- 
dition for  their  examination,  except  those  which  contain  the  dried 
specimens  of  blood,  which  cannot  be  regarded  as  infectious  material. 


Local  Nuisances. 

A  popular  impression  has  existed  since  the  first  establishment  of 
the  State  Board  of  Health  that  one  of  the  functions  of  the  Board  is 
the  suppression  of  local  nuisances  in  cases  where  the  local  board 
either  neglects  or  refuses  to  act,  and  that  the  State  Board  was  con- 
stituted a  board  of  appeal  in  such  instances.  No  such  power,  how- 
ever, was  ever  given  by  the  statutes  to  the  State  Board.  The  only 
board  of  appeal  in  such  instances  is  the  board  of  county  commis- 
sioners, which  can  act  under  the  following  statute  (P.  S.,  chapter 
80,  section  36)  :  — 

**  Any  person  aggrieved  by  the  neglect  or  refusal  of  the  board  of 
of  health  in  a  city  or  town  to  pass  all  proper  orders  abating  a  nui- 
sance or  nuisances  may  appeal  to  the  county  commissioners,  who 
may  hear  and  determine  the  matter  of  such  appeal,  and  exercise  in 
such  case  all  the  powers  which  the  board  might  exercise." 

A  local  board  of  health  is  required  by  law  <*to  examine  into  all 
nuisances,  sources  of  filth  and  causes  of  sickness  within  its  town,  or 
in  any  vessel  within  the  harbor  of  such  town,  that  may  in  its  opinion 
be  injurious  to  the  health  of  the  inhabitants,  and  destroy,  remove  or 
prevent  the  same  as  the  case  may  require.*' 
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Uader  the  provisions  of  this  law  the  authority  of  local  boards  is 
very  great.  la  the  words  of  Judge  Wells,  in  the  case  of  the  city  of 
Salem  against  the  Eastern  Railroad  Company,  **  Their  action  is  in- 
tended to  be  prompt  and  summary.  They  are  clothed  with  extraor- 
dinary powers  for  the  protection  of  the  community  from  noxious 
influences  affecting  life  and  health ;  and  it  is  important  that  their 
proceedings  should  be  delayed  as  little  as  possible.  Delay  might 
defeat  all  beneficial  results ;  and  the  necessity  of  the  case  and  the 
importance  of  the  public  interests  at  stake  justify  prompt  action." 

The  utmost  that  the  State  Board  can  do  in  all  such  instances  is  to 
advise,  but  not  to  act  in  an  executive  capacity. 

Food  and  Drug  Inspection. 

The  work  of  the  Board  in  the  department  of  food  and  drug  in- 
spection is  conducted  under  the  provisions  of  an  act  which  was 
passed  in  1882,  and  amended  in  the  following  year,  by  which  an 
annual  appropriation  (at  present  amounting  to  $11,500)  is  made 
for  carrying  out  the  provisions  of  the  act. 

The  work  of  the  first  year  was  mainly  in  the  direction  of  investi- 
gation, for  the  purpose  of  ascertaining  the  actual  existing  condition 
with  reference  to  the  matter  of  adulteration  of  food  and  drusrs. 
Certain  conditions  were  found  to  exist  which  aided  in  establishins:  a 
basis  for  future  work.  It  was  found  that  popular  notions  in  regard 
to  the  extent  and  the  character  of  food  adulteration  were  consider- 
ably exaggerated ;  that  food  adulteration  was  mainly  confined  to 
certain  ailicles,  the  most  valuable  of  which  was  milk ;  that  certain 
staple  articles  of  food,  such  as  the  cereals  and  sugars,  were  very 
rarely  adulterated ;  that  careful  inspection  and  supervision  of  the 
food  supply  resulted  in  a  decided  diminution  in  the  ratio  of  adulter- 
ation, especially  in  the  case  of  milk  and  spices ;  and  that  cases  of 
adulteration  of  articles  of  food  with  substances  actively  harmful 
or  injurious  to  the  health  of  the  consumer  were  far  more  rare  than 
adulterations  of  a  fraudulent  or  commercial  character  only. 

The  whole  number  of  samples  examined  since  the  beginning  of 
work  under  this  act  was  86,793,  and  of  this  number  28,647,  or  33 
per  cent.,  were  found  to  be  below  the  required  standard  of  purity. 
Sufficient  comment  has  heretofore  been  made  upon  the  fact  that 
these  examinations  do  not  represent  the  actual  condition  of  the  food 
market  in  this  State,  since  experience  in  the  work  of  collection  has 
taught  the  inspectors  to  select  for  examination  mainly  those  articles 
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which  are  liable  to  adulteration.  By  this  means  the  percentage  of 
adulteration  published  annually  in  the  report  of  the  Board  and 
monthly  in  its  bulletins  far  exceeds  the  actual  percentage,  when 
all  articles  of  food  are  taken  into  account. 

It  is  quite  certain  that  the  protection  afforded  by  the  constant 
supervision  exercised  under  the  provisions  of  the  food  and  drug 
acts,  when  considered  from  an  economic  stand-point,  far  exceeds 
the  sum  appropriated  annually  for  the  enforcement  of  the  law. 

Drugs. 

•Food  differs  from  medicine,  both  in  importance  to  the  human  race 
and  in  the  quality  and  character  of  the  adulterations  to  which  it  is 
subjected.  The  Board  has  endeavored  to  apportion  the  work  per- 
formed in  its  department  of  food  and  drug  inspection  in  accordance 
with  the  relative  importance  of  these  two  subjects,  and  hence  the 
time  spent  in  the  analysis  of  drugs,  and  the  number  of  samples 
examined  has  usually  been  about  ten  to  fifteen  per  cent,  of  the 
whole  time  occupied,  and  of  the  samples  examined. 

In  the  report  of  a  committee  of  experts  in  1880,  which  formed 
the  basis  of  the  State  laws  of  Massachusetts  and  other  States  upon 
food  inspection,  it  was  shown  that  legislation  was  needed  more  for 
commercial  than  for  sanitary  reasons.  So  far  as  food  is  concerned 
this  statement  is  correct.  In  the  matter  of  drugs,  and  especially  of 
patent  medicines,  however,  legislation  does  not  appear  to  have  made 
so  rapid  progress  as  in  the  direction  of  food  inspection. 

It  was  shown  in  a  recent  report  that  one  single  article  of  food  — 
butter  —  was  protected  in  Massachusetts  by  the  existence  of  four 
sets  of  officials,  so  that  violation  of  the  law  in  regard  to  this  article 
had  become  almost  impossible  in  the  State. 

On  the  other  hand,  the  laws  relating  to  the  sale  of  proprietary 
medicines,  recently  enacted,  appear  to  have  been  framed,  so  far  as 
these  articles  are  concerned,  in  the  interest  of  the  manufacturer 
rather  than  in  that  of  the  consumer. 

By  the  statute  of  1888,  chapter  209,  a  law  was  enacted  which 
afforded  some  protection  against  the  careless  and  illegal  sale  of 
poisons.  This  act  was  framed  upon  conditions  somewhat  similar  to 
those  which  prevail  in  England,  and  specified  a  considerable  number 
of  poisons,  but  by  the  law  of  1896,  an  exception  was  made  in  favor 
of  the  unlimited  sale  of  proprietary  medicines.  It  was  shown,  not 
only  in  the  early  reports  of  this  Board  but  also  in  the  summary 
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presented  in  the  last  report  that  very  many  proprietary  medicines 
contained  violent,  irritating  poisons,  that  others  were  calculated  to 
deceive  consumers  and  lead  to  the  formation  of  incurable  habits,  in 
consequence  of  the  ignorance  of  the  consumer  as  to  their  actual 
contents.  Instances  have  repeatedly  come  to  the  knowledge  of  the 
Board  of  serious  injury  in  consequence  of  this  defect  in  the  law,  and 
it  is  desirable  that  the  defect  should  be  remedied. 

Library  and  Publications  of  the  State  Board  op  Health. 

During  the  twenty-nine  years  since  the  establishment  of  the  State 
Board  of  Health  an  excellent  library  of  works  upon  public  hygiene 
has  been  collected  at  the  office  of  the  Board,  consisting  of  about  four 
thousand  volumes  of  books  and  a  large  collection  of  pamphlets, 
which  have  been  obtained  either  by  gift,  purchase  or  exchange. 
The  principal  topics  embraced  in  the  collection  are  the  following :  — 

Greneral  hygiene,  including  many  treatises  on  public  health  and  State 
medicine. 

Water  supply,  sewerage  and  sewage  disposal.  This  collection  contains  a 
very  full  list  of  the  reports  of  city  and  town  water  boards  and  sewer- 
age commissions,  not  only  of  Massachusetts  municipalities,  but  also 
those  of  other  cities,  both  American  and  foreign,  together  with  many 
maps,  plans  and  charts  illustrating  the  work  of  the  engineering  de- 
partment of  the  Board. 

Food  and  drug  inspection. 

Infectious  diseases,  especially  cholera,  typhoid  fever,  small-pox  and  vac- 
cination, including  the  very  full  reports  of  the  recent  parliamentary 
commission  of  England  upon  vaccination . 

School  hygiene. 

Hospitals,  general  and  special. 

Animal  diseases. 

Bacteriology. 

Disposal  of  the  dead. 

Medical  jurisprudence  and  toxicology. 

United  States  government  reports. 

Reports  of  State  boards  of  health  of  United  States  (full  sets) . 

Reports  of  city  boards  of  health. 

Reports  of  the  health  authorities  of  foreign  governments. 

yital  statistics.  This  collection  comprises  nearly  full  sets  of  the  registra- 
tion reports  of  each  of  the  New  England  States  and  of  Michigan, 
Minnesota  and  Ontario ;  a  full  set  of  the  registrar-generaPs  reports  of 
England ;  also  partial  sets  of  Austrian,  Russian,  Swiss,  Italian,  Scotch, 
Irish  and  Japanese  reports. 
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The  following  periodicals  are  received  regularly  at  the  office  of 
the  Board,  either  by  exchange  or  otherwise :  — 

Transactions  of  American  Public  Health  Association,  full  set. 

The  Boston  Medical  and  Surgical  Journal,  Boston  (weekly). 

The  Journal  of  the  American  Medical  Association  of  Chicago  (weekly). 

The  Sanitary  Record,  London  (weekly). 

Public  Health,  London  (monthly). 

Bulletins  of  State  and  city  boards  of  health. 

Reports  of  the  Local  Government  Board  of  England,  annual  and  supple- 
ments. 

The  Local  Government  Chronicle,  London  (weekly). 

Food  and  Sanitation,  London  (weekly). 

The  Journal  of  the  Sanitary  Institute,  London  (quarterly) . 

The  Journal  of  the  Society  of  Arts,  London  (weekly). 

The  Journal  of  the  Franklin  Institute,  Philadelphia  (monthly). 

The  Engineering  Record,  New  York  (weekly). 

The  Surveyor,  London  (weekly). 

The  Analyst,  London  (monthly) . 

The  Druggists'  Circular,  New  York  (monthly). 

Journal  of  the  Royal  Statistical  Society,  London  (yearly) . 

Statistisches  Jahrbuch,  Berlin  (yearly) . 

Deutsche  Rundschau,  Berlin  (bi-weekly). 

Annales  de  I'lnstitut  Pasteur,  Paris  (monthly). 

Revue  d'Hygiene,  Paris  (monthly). 

Zeitschrift  fiir  Hygiene  und  Infections  Krankheiten,  Leipzig  (bi-monthly). 

Journal  d'Hygiene,  Paris  (weekly). 

Veroffentlichungen,  Eaiserliches  Gesundheitsamt. 

Arbciten,  Kaiserliches  Gesundheitsamt. 

Vierteljahrsschrift  fiir  offentUchc  Gesundheitspflege  (quarterly). 

Centralblatt  fiir  allgemeine  Gesundheitspflege  (monthly). 

Massachusetts  Medico  Legal  Society  Transactions  (yearly). 

Revue  internationale  des  falsifications,  Amsterdam  (monthly). 

The  Ephemeris,  irregularly,  Brooklyn,  New  York. 

The  Index  Medicus  (monthly). 

Bulletin.     D'Institut  International  Statistique,  Rome  (yearly). 

United  States  Department  of  Agriculture. 

Reports  of  Bureau  of  Animal  Industry. 

Bulletins  of  Division  of  Chemistry. 

Bulletins  of  New  England  Weather  Service. 

United  States  Marine  Hospital  Service.  Weekly  Abstract  of  Sanitary 
Reports. 

Transactions  of  Massachusetts  Medical  Society  (yearly). 

Journal  of  Massachusetts  Association  of  Boards  of  Health  (quarterly). 
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This  library  is  not  for  general  circulation,  but  these  volumes  and 
pamphlets  may  be  consulted  at  the  office  on  any  day  from  9  to  5 
by  persons  who  are  interested  in  the  subject  of  hygiene. 

The  regular  publications  of  the  Board  are  its  annual  reports,  re- 
quired by  the  provisions  of  chapter  101  of  the  Acts  of  1886,  section 
2 ;  an  annual  report  upon  the  prosecutions  and  expenditures  made 
under  the  food  and  drug  acts,  chapter  289,  Acts  of  1884,  section  2 ; 
an  annual  report  upon  its  doings  in  relation  to  the  care  and  over- 
sight of  inland  waters,  under  chapter  375  of  the  Acts  of  1888,  sec- 
tion 1  (usually  numbered  as  Senate,  Doc.  4)  • 

In  addition  to  the  foregoing  annual  reports,  the  Board  issues  a 
weekly  bulletin,  containing  the  following  items :  a  weekly  statement 
of  the  number  of  cases  of  diseases  dangerous  to  the  public  health 
reported  to  the  State  Board  of  Health  by  local  boards  of  health 
under  the  provisions  of  chapter  802  of  the  Acts  of  1893,  section  1 ; 
a  weekly  statement  of  the  deaths  in  each  city  and  town  (this  is  a  vol- 
untary report  and  does  not  comprise  the  smaller  towns)  ;  a  monthly 
statement  of  the  operations  of  the  department  of  food  and  drug 
inspection. 

The  Board  has  also  published  from  time  to  time  special  reports  in 
compliance  with  resolves  of  the  Legislature,  upon  various  subjects : 
the  sale  and  use  of  opium ;  the  manufacture  of  oleomargarine ;  on 
the  existence  of  arsenic  in  wall  paper  and  other  fabrics ;  the  pollu- 
tion of  ice  supplies ;  the  manufacture  of  artificial  ice ;  the  system  of 
sewerage  for  the  north  metropolitan  district;  the  metropolitan  water 
supply ;  the  improvement  of  the  Charles  River,  the  Neponset  River 
and  of  the  Concord  and  Sudbury  rivers ;  the  restoration  of  Green 
Harbor ;  the  sewerage  of  Salem  and  Peabody. 

It  has  also  published,  under  its  general  authority  to  <<  gather  in- 
formation upon  health  matters  for  diffusion  among  the  people'* 
(chapter  104,  Acts  of  1886,  section  4),  many  circulars  on  the  pre- 
vention of  infectious  diseases,  disinfection,  the  use  of  antitoxin, 
etc.,  including  the  valuable  monograph  upon  Cerebro-spinal  Menin- 
gitis by  Dr.  Councilman,  published  during  the  present  year,  and  a 
reprint  of  Dr.  Russell's  paper  on  the  Prevention  of  Tuberculosis. 
Copies  of  these  two  reports  can  be  had  on  application  to  the  Board. 
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Local  Boards  of  Health. 

It  has  been  castomary  to  place  in  the  annual  report  of  the  State 
Board  a  digest  of  such  matters  of  special  interest  as  appear  in  the 
annual  reports  of  local  boards  of  health  to  their  respective  munic- 
ipal authorities  under  the  title  of  Health  of  Towns.  An  examina- 
tion of  the  material  presented  in  the  present  year  shows  in  the 
reports  of  these  boards  a  yery  marked  progress  in  sanitary  matters  | 

in  many  directions. 

In  six  of  the  larger  cities  of  the  State  special  mention  is  made  of 
the  urgent  need  of  isolation  hospitals.  During  the  past  year  the 
city  of  Worcester  has  completed  an  excellent  contagious  disease 
hospital  in  a  well-selected  location,  which  is  now  doing  good  ser- 
vice in  caring  for  persons  sick  with  infectious  diseases.  There  are 
now  at  least  eight  cities  and  towns  furnished  with  these  useful  insti- 
tutions. 

Another  important  matter  which  appears  in  these  reports  is  the 
supervision  of  the  production  and  sale  of  milk  by  the  local  boards » 
including  the  inspection  of  the  dairies  and  the  animals  where  the 
milk  is  produced.  The  recent  discussion  of  this  question  at  the 
meetings  of  the  Massachusetts  Association  of  Boards  of  Health  has  I 

evidently  borne  good  fruit. 

The  law  in  regard  to  the  supervision  of  bakeries  recently  enacted 
has  been  recognized  by  the  local  boards,  and  inspections  and  im- 
provements have  been  made  in  these  establishments  in  most  of  the 
cities. 

Formaldehyde  has  been  quite  generally  introduced  as  a  gaseous 
disinfectant  for  apartments  by  local  boards  in  place  of  sulphur 
dioxide,  and  in  one  city  (Newton)  experiments  have  been  con- 
ducted to  determine  its  efficiency  and  are  reported  in  the  annual 
report  of  the  local  board  of  that  city. 

In  all  the  cities  antitoxin  has  been  used,  furnished  by  the  State 
Board,  and  favorable  results  are  generally  reported  from  its  use. 

In  most  of  the  large  cities  bacteriological  laboratories  have  been 
established  as  auxiliaries  to  the  work  of  the  local  boards  in  deter- 
mining the  character  of  such  infectious  diseases  as  it  is  possible  to 
decide  upon  by  this  means.  The  State  Board  conducts  a  similar 
line  of  work  for  many  other  cities  and  towns  which  are  not  thus 
provided. 
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In  Boston,  Cambridge  and  Newton  a  systematic  medical  inspec- 
tion of  schools  is  conducted,  following  the  plan  inaugurated  by  the 
Boston  board  of  health. 

In  one  city  (North  Adams)  action  has  been  taken  by  the  local 
board  of  health,  under  the  provisions  of  chapter  338  of  the  Acts 
of  1895,  with  reference  to  the  sale  of  ice  from  polluted  sources  of 
supply. 

Special  attention  is  called  in  several  reports  to  the  need  of  im- 
proved means  of  garbage  disposal  in  some  of  the  larger  cities. 
Thus  far  Lowell  is  the  only  city  in  the  State  which  has  main- 
tained continuously  for  several  years  an  establishment  for  the  de* 
struction  of  garbage  by  fire.  A  brief  extract  from  the  report  of 
the  local  board  of  health  upon  this  subject  may  be  found  in  the 
section  of  this  report  upon  the  Health  of  Towns. 

Several  reports  mention  the  subject  of  limiting  the  keeping  of 
swine  in  populous  districts,  and  local  boards  have  provided  regula- 
tions to  prevent  nuisance  from  this  cause. 

In  several  of  the  larger  cities  facilities  for  bathing  have  been 
offered  to  the  inhabitants,  by  means  either  of  open-air  establish- 
ments or,  as  in  Boston  and  Brookline,  by  bath-houses  for  use  both 
in  summer  and  winter.  The  new  public  bath-house  at  Brookline  is 
a  model  in  its  equipment,  and  furnishes  not  only  the  means  for 
bathing  for  both  sexes,  but  facilities  for  instruction  in  the  healthful 
and  life-saving  art  of  swimming. 

At  the  summer  bathing  establishments  in  Boston,  18  in  number, 
in  1897,  the  whole  number  of  baths  recorded  during  the  season  was 
657,275. 

The  Registration  or  Vital  Statistics. 

In  the  last  report  of  the  Board  a  very  full  summary  of  the  vital 
statistics  of  the  State  was  presented,  embracing  a  period  of  forty 
years  (1856-95).  Hence  the  following  summary  relates  chiefly  to 
the  additional  figures  for  1896. 

Assuming  that  the  rate  of  growth  from  1890  to  1895  has  been 
continued  to  1896,  the  population  for  1896  is  estimated  to  have  been 
2,555,987.  The  following  table  presents  in  a  condensed  form  the 
vital  statistics  of  the  State  for  the  fifty  years  1847-96  :  — 
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A  Half  Century  op  Registration. 

Marriages,  Births  and  Deaths  in  MASSACHUSETTS  (1847-1S96), 
with  Population  and  Bales  per  1,000  Living. 


Ybaxs. 


1846-47  .♦ 

1847-48,* 

1848,t 

]849.t 

1850, 

1851, 
1852, 
18A3, 
1864, 
1855, 

1856, 
1857, 
1858, 
1850, 
1860, 

1861, 
1862, 
1863, 
1864, 
1865, 

1866, 
1867, 
1868, 
1869, 
1870, 

1871, 
1872, 
1878, 
1874, 
1875, 

1876, 
1877, 
1878, 
1879, 

1880, 

1881, 
1882, 
1883, 
1884, 
1885, 

1886, 
1887, 
188fi, 
18S9, 
1890, 

1891, 
1892, 
1893, 
1891, 
1895, 
1896, 
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909,267 
936,838 

965,245 
994,514 

1,020.673 
1,047.520 
1.075.072 
1,103,350 
1,132,369 

1,151,461 
1,170.864 
1,190.584 
1,210.657 
1,231,066 

1,238.177 
1,245,328 
1,252,621 
1.259,766 
1,267,081 

1,802,992 
1,839,976 
1,378,010 
1,417.125 
1,457,351 

1,494,834 
1,532,258 
1,571,146 
1.611,022 
1,651.912 

1,677,851 
1,703,182 
1,729,410 
1,756,042 
1,783,085 

1,813,818 
1.845.081 
1,876,883 
1,909,233 
1,942,141 

1,998.174 
2,055,823 
2,115,136 
2,176.159 
2,238,943 

2.288,911 
2,839,993 
2,392,216 
2.445,604 
2,500,183 
2,555,987 


6,890 
6.287 
4,015 
6.936 
10.845 

11,966 
11,578 
12.828 
13.683 
12,829 

12,265 
11,739 
10,527 
11,475 
12,404 

10,972 
11,014 
10.873 
12,513 
13,051 

14,428 
14,451 
18,856 
14,826 
14,721 

15,746 
16.142 
16,437 
15,564 
13,668 

12,749 
12,758 
12,893 
18,802 
16,688 

16,768 
17,684 
18,194 
17,833 
17,052 

18,018 
19.533 
19,739 
20,807 
20,838 

21.676 
22,507 
22,814 
20,619 
23,102 

23,651 


17,007 
16,515 
12,540 
25,773 
27,664 


14,492 
15,609 
12,475 
20,423 
16,606 


28,681  i  18,934 


29,802 
30,920 
31.997 
82,846 

34,445 
35,320 
34,491 
35.422 
86,051 

35,445 
32.275 
80,314 
80.449 
80,249 

84,085 
35,062 
86,193 
86,141 
88,259 

89,791 
43.235 
44,481 
45,631 
43,996 

42,149 
41,850 
41,238 
40,295 
44,217 

45,220 
45,670 
47.285 
48,615 
48,790 

60,788 
63,174 
64,893 
67,075 
67,777 

63,004 
65.824 
67,192 
66.986 
67,645 

72,343 


18,482 
20,301 
21,414 
20,798 

20.734 
21,280 
20,776 
20,976 
23,068 

24,085 
22.974 
27,751 
28,763 
26,162 

23,637 
22,772 
25,603 
26,054 
27,329 

27,943 
35.019 
88,912 
81,887 
84,978 

33,186 
81,342 
81,303 
81.801 
85,292 

36,458 
86,785 
37,748 
36,900 
38,094 

87,244 
40,763 
4i.097 
41.777 
43,528 

46,186 
48,762 
49,084 
46,791 
47,540 

49,881 


5,350 
11,058 

9,747 
11.320 
10,619 
10,583 
12,047 

18,711 
14,040 
13.716 
14.446 
12,983 

11.860 
9.301 
2,563 
1,606 
4,097 

10,448 
12,290 
10,590 
10.087 
10,930 

11,848 

8,216 

10,569 

13,744 

9,018 

8,963 
10,508 
9,935 
8.494 
8,925 

8,762 

8,885 

9,537  I 

11,625  I 

10,696  I 

18,544  ! 
12,411  < 
12,796 
16,298 
14,249 

17,819 
17,062 
18.108  , 
20,145 
20,005  I 

22,962  I 


■3 

fc 

ft 

So 

MX 
C  - 
O^ 

Co 
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- 

- 
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26.70 

20.80 

27.82 

23.44 

28.10 

22.10 

28.45 

23.86 

28.76 

24.80 

29.00 

21.77 

20.01 

21.80 

29.91 

20.05 

30.16 

17.68 

28.97 

18.96 

29.26 

20.15 

29.28 

17.72 

28.63 

17.69 

25.92 

17.36 

24.20 

19.87 

24.17 

20.60 

23.87 

22.14 

26.16 

21.57 

26.17 

20.12 

26.26 

20.92 

25.50 

20.20 

26.25 

21.08 

26.63 

21.08 

28.22 

20.92 

28.31 

19.32 

28.32 

16.54 

26.63 

16.20 

25.13 

14.98 

24.57 

14.91 

23.84 

15.72 

22.94 

17.42 

24.80 

18.49 

24.93 

19.17 

24.76 

19.38 

25. 19 

18.16 

25.46 

17.56 

25.12 

18.04 

25.41 

19.00 

25.87 

18.66 

25.95 

18.74 

26.23 

18.62 

25.81 

18.94 

27.53 

19.24 

28.13 

19.07 

28.09 

16.86 

27.37 

18.48 

27.02 

18.51 

28.30 

17.17 
19  58 
21.16 
16.70 

18.55 
17.64 
18.88 
19.41 
18.37 

18.00 
18.17 
17.45 
17.33 
18.74 

19.46 
18.46 
2.M5 
22.83 
20.64 

18.14 
17.00 
18.58 
18.39 
18.75 

18.70 
22.85 
21.58 
19.79 
81.17 

19.78 
18.40 
18.10 
18.11 
19.79 

20.10 
19.93 
20.11 
19.38 
19.61 

18.64 

19.85 

19.90* 

19.20 

19.44 

19.74 
20.84 
20.52 
19.14 
19.01 

19.32 


6.54 
11.12 

9.56 

10.81 

9.88 

9.50 

10.64 

11.91 
11.99 
11.52 
11.93 
10.64 

9.17 
7.47 
2.06 
1.86 
8.23 

8.02 
9.17 
7.68 
7.12 
7.50 

7.98 
6.87 
6.78 
8.53 
6.46 

6.34 
6.17 
6.74 
4.88 
6.01 

4.83 
4.82 
6.08 
6.08 
6.51 

6.77 
6.04 
6.05 
7.08 
6.37 

7.79 
7.29 
7.67 
8.24 
8.01 

8.98 


*  The  slBtlatlcs  of  the  flrat  two  yean  of  registration  given  In  the  foregoing  table  are  for  the 
years  ending  with  April  30  of  ench  year. 

t  The  Becond  line  of  BtatUtlcs  for  1848  Is  for  the  eight  months  ending  Dec.  31,  1848. 

X  The  Btntlstlcs  for  1849  and  for  each  of  the  following  years  are  for  the  calendar  years  end- 
ing December  31. 

ikil  estlinateB  of  lnter.oensal  yearn  are  made  by  the  geometric  rate  of  increase. 

The  vital  BlatlstleB  of  the  first  seven  years  or  reglst ration  (1842-1848).  together  with  the 
retnmnof  marriages  for  18-19,  mast  be  regarded  as  extremely  defeciive;  many  of  the  returns 
from  Suffolk  County  for  this  period  are  wanting,  together  with  those  of  aome  of  the  small 
towns.  From  the  year  1849  onward  the  omissions  probably  constitute  but  a  small  percentage 
only  of  the  total  registration. 

The  figures  for  the  population  of  Ccnsas  years  are  given  in  bold  type. 
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Marrmges, 

The  marriages  registered  in  1896  were  23,651,  a  number  greater 
than  those  of  any  previous  year.  The  marriage  rate  upon  the  fore- 
going estimate  was  18.5  per  1,000  of  the  living  population,  which 
was  slightly  higher  than  that  of  1895. 

Nativity.  —  Of  the  whole  number  of  persons  married  whose  na- 
tivity was  known  55.2  per  cent,  were  of  native  and  44.8  per  cent, 
were  of  foreign  birth.  Estimating  the  increase  in  the  sexes  at  the 
same  rate  as  that  of  the  previous  five  years,  the  marriage-rates  of 
the  two  groups  were  very  nearly  the  same  as  those  of  1895,  those 
of  the  natives  being  14.84  per  1,000  and  that  of  persons  of  foreign 
birth  26.84  per  1,000.  The  difference  being  partly  accounted  for 
by  differences  in  the  age  constitution  of  the  two  groups  (see  twenty- 
eighth  annual  report,  page  728). 

Season. — The  following  table  presents  the  number  of  marriages 
in  each  month  of  the  year,  the  daily  number  in  each  month  and  the 
centesimal  ratio  in  each  month  (or,  in  other  words,  the  number 
which  would  have  occurred  in  each  month  upon  a  basis  of  100  as  a 
daily  mean  throughout  the  year).  From  a  comparison  with  table  17 
on  page  730,  twenty-eighth  annual  report,  it  appears  that  the  month 
of  June  has  grown  in  popular  favor  as  a  month  for  marrying,  the 
figures  having  been  as  follows:  for  the  twenty  years  1856-75,  the 
centesimal  ratio  for  June  was  104.1;  for  the  next  twenty  years , 
1876-95,  it  was  126.2;  for  the  single  year  1895  it  was  151.5  and 
for  1896,  161.3,  as  compared  with  a  daily  mean  of  100  for  the  year. 
On  the  other  hand  the  month  of  November  has  diminished  in  favor 
from  a  centesimal  ratio  of  151.6  in  the  first  twenty  years  to  147.8  in 
the  second  twenty  years  and  144.7  in  1895  and  137  in  1896. 

Marriages^  by  Moniks^  1896, 
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Births. 

The  births  registered  in  1896  were  72,343,  or  4,798  more  than 
those  of  the  preceding  year.  The  birth-rnte,  upon  an  estimate  of 
2,555,989  inhabitants,  was  28.3  per  1,000.  This  was  a  higher  rate 
than  that  of  any  preceding  year  since  1874. 

Sex. — Of  the  whole  number  of  living  infants  born  in  1896  the 
sex  of  which  was  known  37,186  were  males  and  35,114  were  females, 
which  was  in  the  ratio  of  1,056  males  to  1,000  females.  That  of  the 
forty-year  period  1856-95  was  very  nearly  the  same  (1,055  males 
per  1,000  females).  If  the  still-births  are  included  these  figures 
are  a  little  higher  in  each  instance  (1,073  for  the  single  year  1896 
and  1,066  for  the  forty-year  period  1856-95). 

The  following  table  presents  the  ratio  of  males  to  females  of  liv- 
ing and  of  still-births  for  the  years  1895  and  1896  and  for  the  ten- 
year  period  1887-96 :  — 


Births,  Ratio  of  Males  to  Females. 


1895. 


1896. 


Ten  Years. 
1887-96. 


A 


f  Males, 


Born  alive,  <  Females, 
I 
LMTotsUted, 

Males  to  1,000  females, 

f  Males, . 


..  I 


Still-born,    i  Females, 
I 
t  N'ot  stated, 

Males  to  1,000  females, 


84,828 

82.006 

17 

1,062 

1,428 

892 

62 

1.606 


87,186 

86,114 

48 

1,066 

1,668 

088 

74 

1,686 


820,704 
804,718 


1,052 

18,010 

8,899 

742 

1,649 


Nativity.  —  Of  the  whole  number  of  living  births,  22,810  were 
of  native,  34,237  of  foreign,  and  15,033  were  of  mixed  parentage. 
Estimating  the  growth  of  each  group  of  the  population  in  the  same 
manner  as  that  of  the  whole  population,  and  distributing  the  chil- 
dren of  mixed  birth  proportionally  between  the  two  groups,  the  birth- 
rates were  17.2  for  the  native  and  53.1  for  the  foreign  population. 
These  very  great  differences  are  explained  in  the  last  annual  report, 
page  737. 

Seasons.  —  The  following  table  presents  the  seasonal  distribution 
of  the  births  for  the  year  1896 :  — 
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Births,  by  Monthi,  1896. 


Moimu. 

1 

1 

.^3 

MOSfTHI. 

^ 

1 

1 

Juraary,       . 
Febraary, 
Marah,  .       • 
April.     .        .        , 
May,      .       . 

Joly,      .       .       . 

5,852 
6,648 
6,016 
6,002 
6,052 
5,840 
6,820 

188.8 
101.2 
104.0 
106.7 
102.0 
104.7 
900.0 

06.6 
06.8 
08.2 
00.6 

07.2 

08.6 

101. T 

Angtut.       .       .       •       . 
6«pteoaD«r,  •       •       .       • 
Ooiober,       .... 
Nov«nb«r,  •       •       •       . 
Deoembor,  .       •       •       . 

Totals 

6,651 
6,206 
6,128 
6,048 
6,176 

211.8 
206.0 
197.6 
108.1 
100.2 

106.0 
104.7 
00.0 
100.8 
100.8 

72,888 

107.6 

100.0 

StUUbirths.  — The  registered  still-births  in  1896  numbered  2,615, 
of  which  number  1,558  were  males,  983  were  females  and  the  sex  of 
74  was  unknown.  The  statistics  of  still-births  for  the  past  forty 
years  show  that  their  ratio  to  the  total  number  of  births  living  and 
still-born  has  been  gradually  increasing.  Their  percentage  of  the 
total  number  of  births  for  the  twenty  years  1856-75  was  2.54,  for 
the  next  twenty  years,  1876-95,  it  was  3.26,  for  the  ten  years  1887- 
96  it  was  3.42  and  for  1896  it  was  3.49.  This  may  possibly  be  due 
to  more  accurate  registration. 

The  ratio  of  males  to  females  among  the  still-born  remains  fairly 
constant.  For  the  year  1896  it  was  in  the  proportion  of  1,585  males 
to  1,000  females.  The  sex  of  74  being  unknown.  For  the  twenty 
years  1856-75,  it  was  as  1,501  males  to  1,000  females  and  for  the 
twenty  years  1876-95  it  was  as  1,489  males  to  1,000  femalesi*  (See 
also  table  on  page  xxxii.) 

Plural  births.  —  The  number  of  registered  cases  of  plural  births 
in  1896  was  729,  of  which  719  were  cases  of  twins  and  10  were  cases 
of  triplets.  Of  the  whole  number,  51.4  per  cent,  were  males,  and 
48.6  per  cent,  were  females. 

The  ratio  of  plural  births  to  single  births  (living)  is  expressed  in 
the  following  table  :  — 


Plural  births,  1856-95  und  1896, 

PnxoDs. 

Alt 
Blrthi. 

Caies 

of 
Twins. 

Csses 

or 

TrlpleU. 

Psrcentaffe 

of 
Twin  Births. 

Percentage 
Triplet  Blrthi. 

LlTlng  Births 

to  One 
Csse  of  Twins. 

LiTtng  Births 

to  One 
Case  of  Triplets. 

1866-76,    • 
1876-86,    « 

1806, 

781,885 

1,049,687 

72,848 

6,868 
0,450 

710 

76 

100 

10 

0.04 
0.00 
0.00 

.018 
.018 
.014 

106.7 
111.1 
101.0 

0,628 
0,620 
T,284 
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Deaths. 

The  number  of  deaths  registered  in  1896  was  49,381 ,  a  greater  num- 
ber than  that  of  auy  previous  year.  The  death-rate  as  calculated  from 
the  estimated  population  was  19.32  per  1,000,  as  compared  with  19.01 
in  1895, 19.13  in  1894  and  19.51  in  the  twenty-year  period  1876-95. 

Sexes.  —  The  deaths  of  males  were  25,140  and  those  of  females 
were  24,241.  Estimating  the  rate  of  growth  of  the  male  and  female 
populations,  upon  the  basis  of  the  increase  from  1890  to  1895,  the 
death-rate  of  males  was  20.2  per  1,000  and  that  of  females  18.4. 

Months.  —  By  the  following  table  it  appears  that  the  months  in 
which  the  highest  mortality  prevailed  in  1896  were  July,  August 
and  September,  as  in  most  of  the  preceding  years  of  registration, 
together  with  March  and  April.  The  months  having  the  lowest 
mortality  were  November,  October  and  June. 

MortcUUy  by  Months,  Mcusaehusetis,  1896* 


MONTBI. 

1 

Matet. 

• 
FemalM. 

8 
TotaU. 

4 

DMth-rate 
per  1,000. 

9 

Genteslnua 
Batlo. 

e 

Death!  p«r 
Day. 

January, 
February,     . 
March, . 
April,   . 
May,     . 
June,    . 
July,     . 
August, 
September,  , 
October,* 
November,  , 
December,    < 

1,880 
1,898 
2,085 
2,130 
2,064 
1^76 
2,767 
2328 
2,061 
1,889 
1,714 
1,964 

1,945 
1,868 
2,117 
1,992 
1,976 
1,747 
2,666 
2,568 
2,088 
1,849 
1.687 
1,848 

8,825 
3,756 
4,202 
4,122 
4,040 
3,622 
5,423 
5,391 
4,099 
3,738 
3351 
3312 

18.1 
17.7 
19.8 
19.3 
19.0 
17.0 
25.3 
25.2 
19.1 
17.4 
15.6 
17.7 

91.5 

96.0 

100.5 

101.9 

96.6 

89.5 

129.6 

128.8 

101.3 

89.4 

82.8 

91.5 

123.4 
129.5 
135.5 
137.4 
130.8 
120.7 
174.9 
173.8 
136.6 
120.6 
111.7 
123.0 

25,140 

24,241 

49,381 

19.3 

100.0 

134.9 

Deaths  by  Ages.  —  The  deaths  by  ages  were  as  follows :  — 


PerCentatEaeh 
Period  of  Lite. 

Under  one  year,   .       • 

Under  five  years, 

Five  to  twenty  years, 

Twenty  to  sixty  years, 

All  oyer  sixty  years, 

Age  unknown, 

11,765 

16,621 

3,156 

16,063 

13,460 

81 

28.9 

33.7 

6.4 

32.6 

27.8 

Total, 

49,881 

100.0 
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It  appears  that  33.7  per  cent,  of  the  deaths,  or  fully  one-third , 
were  those  of  children  under  five  years,  and  23.9  per  cent.,  or 
nearly  one-fourth,  were  those  of  infants  under  one. 

The  following  table  presents  the  infant  mortality  of  the  cities  of 
Massachusetts  for  the  year  1896  and  for  the  ten  years  1881-90,  the 
term  ^*  infant  mortality '*  as  employed  in  this  table  meaning  the  ratio 
of  deaths  under  one  year  in  1,000  living  births :  — 


InfatU  Mortality  of  CUies,  Ten  Tears,  1881-90  and  1896. 


BIrtht, 

DMtht 
under  Ooe, 

IMTAWT  MOITALITT. 

CBirTBttMAI,  RaVK. 

Cnrnu. 

isae.* 

laaa. 

ISM. 

18Sl-tO. 

ISM. 

is8i-*e. 

Fall  River,      . 

8,374 

806 

238.9 

289.7 

147 

149 

Lowell,  .        .        .        • 

2,764 

684 

211.3 

222.6 

130 

139 

LawreDce, 

1,780 

816 

176.9 

213.9 

109 

133 

Boston,    .... 

16,477 

2,670 

162.0 

188.2 

99 

117 

Salem,     .... 

1,042 

193 

186.2 

180.6 

114 

112 

New  Bedford, 

2,127 

466 

219.1 

177.7 

186 

111 

Chicopee, 

644 

146 

226.1 

176.1 

138 

110 

Cambridge,    . 

2,639 

403 

168.7 

172.3 

98 

107 

Holyoke, 

Chelsea,  .... 

1,678 

267 

169.1 

168.1 

98 

106 

1,023 

132 

129.0 

166.9 

79 

104 

SpriDfffield,    . 
naveniill. 

1,602 

234 

166.8 

167.3 

96 

98 

879 

142 

161.6 

167.1 

99 

98 

Worcester,     . 

8,180 

407 

128.0 

166.6 

79 

97 

Marlborough, . 

380 

64 

168.4 

164.6 

104 

96 

Somerville,     . 

1,640 

206 

133.8 

164.8 

82 

96 

Newburyport, 

329 

43 

130.7 

162.7 

80 

96 

Brockton, 

888 

128 

144.1 

146.9 

89 

91 

Fittefield, 

629 

70 

182.8 

144.8 

81 

90 

Ljnn,      .... 

1,680 

279 

166.1 

140.7 

102 

88 

Tannton, 

766 

141 

184.3 

140.6 

113 

87 

Gloucester,     . 

669 

96 

142.0 

188.8 

87 

86 

Northamptoo, 

411 

66 

168.1 

136.7 

97 

84 

Fitehburg,      . 

916 

143 

166.1 

134.8 

96 

84 

Maiden,  .        •        •        . 

864 

107 

.  123.8 

188.4 

76 

83 

ETerett,  •        .        .        • 

691 

100 

144.7 

131.9 

89 

82 

Waltham, 

489 

73 

149.2 

131.7 

92 

82 

Medford, 

413 

62 

160.1 

180.9 

92 

81 

Wobum,. 

446 

80 

179.8 

127.0 

111 

79 

Quincv,  .... 
Beverly, .... 

718 

91 

127.6 

124.0 

78 

77 

280 

22 

78.6 

118.9 

48 

74 

North  Adams,         . 

671 

,    106 

166.6 

116.1 

96 

72 

Newton,. 

779 

101 

129.7 

111.9 

80 

70 

Urban,     . 

62,461 

8,789 

166.2 

174.9 

102 

109 

Rural, 

19382 

8.026 

162.2 

129.6 

94 

80 

The  State,    • 

72,848 

11,766 

162.6 

160.4 

100 

100 

•  The  flgarei  employed  In  this  oolanm  ue  those  of  the  calendar  year  1896. 
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By  the  foregoing  table  it  appears  that  the  infant  mortality  of  the 
urban  population  has  relatively  diminished  considerably  when  com- 
pared with  that  of  the  State  at  large,  —  the  mean  rate  of  the  thirty- 
one  cities  being  only  102,  as  compared  with  100  for  the  whole  State, 
while  that  of  the  ten-year  period  1881-90  was  109. 

The  very  marked  decline  in  the  infant  mortality  of  Boston  from 
a  comparative  mortality  of  17  per  cent,  above  that  of  the  State  to 
1  per  cent,  below  it,  shows  a  very  decided  improvement. 

The  manufacturing  cities  still  maintain  a  position  near  the  top  of 
the  list,  with  high  infant  mortality  in  1896,  several  of  them  present- 
ing even  a  higher  rate  than  that  of  the  ten-year  period  1881-90. 

The  deaths  under  one  reported  in  the  foregoing  table  for  1896  are 
obtained  from  the  statutory  returns  made  to  the  Board  under  the 
provisions  of  chapter  218  of  the  Acts  of  1894. 

Causes  of  Death. 

In  the  forty-year  summary  published  in  the  last  annual  report  the 
statistics  of  fifteen  prominent  causes  and  groups  of  causes  of  death 
were  presented,  the  data  given  being  the  number  of  deaths  from 
each  cause  in  each  year  of  the  period,  together  with  the  ratio  per 
1,000  of  the  population  and  the  percentage  of  the  total  mortality. 

These  tables,  with  those  which  follow  them,  containing  the  deaths 
by  sexes,  ages,  months  and  the  relative  mortality  of  the  sexes,  ages 
and  months,  constitute  the  most  valuable  portion  of  the  summary, 
from  a  sanitary  stand-point,  since  they  give  the  most  important  facts 
in  the  history  of  the  prevalence  of  the  diseases  named  for  the  period 
in  question. 

In  the  present  report  only  a  portion  of  these  tables  is  repeated, 
the  facts  given  being  the  figures  for  the  twenty  years  1877-96  only. 
In  the  following  table  are  presented  the  comparative  statistics  for 
the  ten  most  destructive  causes  and  groups  of  causes  of  death  for  the 
ten  years  1887-96,  arranged  in  the  order  of  their  death-rates.  The 
five  causes  and  groups,  consumption,  brain  diseases,  pneumonia, 
heart  diseases  and  cholera  infantum,  appear  to  have  maintained  an 
almost  uniformly  constant  relation  to  each  other  throughout  the  ten 
years- 
Diphtheria  and  croup  have  dropped  from  the  sixth  place  in  1894 
to  the  seventh  in  1895  and  the  ninth  in  1896,  while  cancer  has  ad- 
vanced from  the  tenth  in  1894  to  the  eighth  and  seventh  in  1895 
and  1896. 
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MortalUif  from  Ttn  Prominent  Causes,  1887-98. 


Deaths. 
1896. 

Saxx-] 

1997-96. 

Cacms  or  Dbatb« 

i 

1^ 

8 

• 

• 

t 

• 
1 

• 

! 

• 

3 

i 

• 

i 

Consumption, 

5,586 

1 

I 

1 

1 

1 

1 

1 

1 

1 

1 

Bnun  diseases,     . 

5,404 

2 

2 

2 

8 

2 

2 

2 

2 

2 

2 

Pneumonia,  . 

4,703 

8 

8 

8 

2 

8 

8 

8 

8 

8 

8 

Heart  diseases,     • 

8,871 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Cholera  infantum, 

2,957 

5 

5 

5 

5 

5 

5 

6 

5 

5 

5 

Kidney  diseases,  . 

2.009 

6 

6 

7 

8 

8 

8 

9 

9 

9 

10 

Cancer, 

1,798 

7 

8 

10 

9 

10 

9 

8 

8 

10 

9 

Old  age. 

1,789 

8 

9 

8 

6 

6 

6 

7 

7 

6 

6 

Diphtheria  and  croup, . 

1,677 

9 

7 

6 

10 

9 

10 

5 

6 

7 

7 

Bronchitis,    . 

1,452 

10 

10 

9 

7 

7 

7 

10 

10 

8 

8 

81,146 

- 

- 

- 

- 

^^ 

In  the  following  very  complete  tables  the  populations  employed 
as  the  basis  of  comparison  are  those  which  are  presented  on  page  xxx. 

The  tables  will  be  foand  very  useful  for  the  purpose  of  com- 
paring the  mortality  from  different  causes  in  different  years  with 
each  other. 

In  the  column  entitled  **  Consumption  **  only  those  deaths  are  in- 
cluded which  are  registered  as  deaths  from  phthisis  pulmonalis,  or 
consumption  of  the  lungs. 

The  deaths  in  the  column  entitled  <*  Child-birth  "  are  those  which 
are  registered  as  from  abortion,  child-birth,  miscarriage,  puerperal 
convulsions,  puerperal  fever,  metritis,  metria,  puerperal  septicaemia, 
and  the  excess  of  female  deaths  from  septicssmia  over  males. 

Under  the  title  **  Kidney  diseases"  are  embraced  all  deaths  regis- 
tered as  from  Bright's  disease,  nephritis,  nephria  and  unspecified 
diseases  of  the  kidneys. 

Under  the  title  *< Brain  diseases"  are  embraced  all  deaths  regis- 
tered as  from  apoplexy,  paralysis,  insanity,  softening  of  the  brain, 
cephalitis,  and  unspecified  diseases  of  the  brain. 
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Water  Supply  and  Seweraob. 

The  general  act  relating  to  the  protection  of  the  purity  of  inland 
waters  (chapter  375  of  the  Acts  of  1888)  furnishes  the  legal  authority 
under  whose  provisions  the  operations  of  the  engineering  department 
of  the  Board  are  conducted.  This  law  was  first  enacted  in  ISSB^and 
was  aaiended  two  years  later  by  a  provision  requiring  that  all  peti- 
tions to  the  Legislature  for  authority  to  introduce  systems  of  water 
supply  and  sewerage  should  be  accompanied  with  the  advice  and 
recommendation  of  the  Board.  The  usefulness  of  the  act  is  uni- 
versally acknowledged,  and  every  year  many  inquiries  from  other 
parts  of  the  Union  are  received  relative  to  the  operation  of  this  law, 
and  delegations  from  distant  States  and  cities  come  to  Massachu- 
setts to  obtain  information  as  to  the  work  of  the  laboratories,  the 
experiment  station  at  Lawrence,  and  the  operations  of  the  different 
filter  plants  now  being  conducted  by  the  local  authorities  in  various 
towns  in  the  State  for  the  filtration  of  sewage  and  water. 

During  the  year  1897  fifty*nine  applications  were  ofiicially  made 
to  the  Board  for  its  advice  under  the  provisions  of  the  act  referred 
to,  making  in  all  508  such  applications  since  the  enactment  of  the 
statute  in  1886.  These  applications  were  made  by  the  accredited 
authorities  of  cities,  towns,  corporations  and  in  a  few  instances  by 
individuals. 

The  advantage  of  such  an  act,  whereby  all  important  public  works 
of  this  character  may  have  the  advantage  of  systematic  supervision 
by  a  central  authority,  has  in  this  Commonwealth  been  fully  demon- 
strated. Pure  supplies  of  public  water  and  efiScient  systems  of  sew- 
age disposal  have  a  direct  effect  upon  the  public  health,  and  result 
in  the  saving  of  life.  It  is  estimated  that  at  least  160  lives  have 
been  saved  in  the  city  of  Lawrence  alone  by  the  method  of  water 
filtration  there  employed,  as  advised  by  the  Board,  since  1893. 

The  detailed  statement  of  the  work  of  the  Board  in  this  depart- 
ment for  the  year  1897,  presented  in  this  report,  consists  of  the 
following  topics.  First,  advice  to  cities  and  towns,  being  the  prin- 
cipal portion  of  Senate  Document  4,  which  was  presented  to  the 
Legislature  in  January,  1898.  Second,  the  examination  of  water 
supplies.  In  this  portion  may  be  found  the  results  of  the  chemical 
and  microscopical  examinations  of  the  water  supplies  of  the  State 
conducted  in  1897.  Descriptions  of  new  works  and  changes  in  ex- 
isting works  are  also  presented  in  this  part  of  the  report.     Third, 
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examination  of  rivers  not  used  as  sources  of  water  supply.  Fourth, 
summary  of  water  supply  statistics.  Under  this  topic  it  is  shown 
that  there  are  now  159  cities  and  towns  in  the  State  which  have  a 
public  water  supply,  and  there  are  only  10  towns  having  a  popula- 
tion of  more  than  3,000  which  have  no  public  supply.  Fiflh,  the 
report  of  the  chemist  in  charge  of  the  Lawrence  Experiment  Station 
presents  the  results  of  experiments  upon  sewage  and  water  filtration. 
The  experiments  of  the  previous  year  upon  the  filtration  of  the  sew- 
age of  manufactories  (tanneries,  paper  mills  and  wool-scouring  estab- 
lishments) have  been  continued.  New  lines  of  investigation  have 
been  conducted  in  the  filtration  of  highly  polluted  waters,  and  in 
the  removal  of  iron  in  such  forms  as  it  is  occasionally  fpund  to  exist 
in  different  watei^  of  the  State.  Sixth,  a  brief  statement  is  made  of 
the  sewage  disposal  works  now  in  operation,  together  with  the  results 
of  examinations  of  the  sewage  and  of  the  effluents  from  the  filter- 
beds. 

The  Bestoration  of  Oreen  Harbor. 

By  the  provisions  of  the  following  section  (chapter  495,  Acts  of 
1896,  section  1)  the  Harbor  and  Land  Commissioners  and  the  State 
Board  of  Health  were  made  a  joint  board  to  report  upon  the  restora- 
tion of  Green  Harbor  in  the  town  of  Marshfield :  — 

Section  1.  The  board  of  harbor  and  land  commissioners  and  the  state 
board  of  health,  acting  as  a  joint  board,  are  hereby  required  to  cause  an 
examination  of  Green  Harbor  in  the  town  of  Marshfield,  and  of  the  Green 
Harbor  marshes  aod  the  dam  and  dike  constracted  across  Green  Harbor 
river  under  the  provisions  of  chapter  three  hundred  and  three  of  the  acts  of 
the  year  eighteen  hundred  and  seventy-one,  to  be  made  by  competent  engi- 
neers, who  shall  report  to  said  joint  board  the  result  of  their  examination ; 
and  if  upon  receiving  saoh  report  said  joint  board  shall  determine  that  a 
substantial  improvement  in  and  benefit  to  Green  Harbor  will  result  from 
the  removal  of  said  dam  and  dike,  and  that  no  damage  to  vested  property 
rights  greater  than  the  benefit  and  improvement  to  be  derived  from  such 
removal  will  result  therefrom,  then  the  board  of  harbor  and  land  commis- 
sioners shall  remove  said  dam  and  dike,  and  shall  replace  such  portion  of 
the  highway  as  may  be  destroyed  by  such  removal,  by  a  suitable  bridge, 
either  with  or  without  a  draw,  as  said  board  of  harbor  and  land  commis- 
sioaers  may  determine  that  public  coavenienoe  requires.  The  joint  board 
and  the  board  of  harbor  and  land  commissioners  shall  make  a  full  report 
of  their  doings  under  this  act  to  the  general  court  at  the  next  session 
thereof. 
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The  time  allowed  by  the  foregoing  statute  having  been  found 
insufficient  for  making  the  required  examinations,  it  was  extended 
by  the  Resolves  of  1897,  chapter  98,  until  the  first  Wednesday  in 
January,  1898,  at  which  time  the  following  report  was  presented 
to  the  Legislature  :  — 

Report  of  the  Joint  Board  upon  the  Restoration  of  Green  Harbor 

IN  THE  Town  of  Marshfield. 

lb  the  Honorable  the  Senate  and  Hnuee  of  Reprenenlalives  of  the  Commonwealth  in 

Oeneral  Court  asaembled. 

In  accordance  with  the  provisions  of  chapter  495  of  the  Acts  of  1896, 
the  Board  of  Harbor  and  Land  Commissioners  and  the  State  Board  of 
Health  met  on  Jaly  15,  1896,  for  the  purpose  of  organization  as  a  Joint 
Board.  Henry  P.  Walcott  was  elected  chairman,  Frederick  N.  Wales  was 
appointed  secretary,  and  Frank  W,  Hodgdon,  C.E.,  and  X.  H.  Goodnough, 
C.E.,  were  directed  to  make  an  examination  of  Green  Harbor  and  of  the 
Green  Harbor  marshes  and  the  dam  and  dike  constructed  across  Green 
Harbor  River,  and  to  report  to  the  Joint  Board  the  result  of  their 
examination. 

The  Joint  Board  has  personally  inspected  the  localities  concerned,  has 
held  a  pablic  hearing  at  Green  Harbor,  has  caused  experiments  to  be  made 
in  order  to  discover  the  probable  results  of  again  subjecting  the  marshes 
above  the  dike  to  the  direct  influence  of  the  waters  of  the  ocean,  and  has 
gathered  all  the  facts  available  which  show  the  influence  of  the  existing 
conditions  upon  the  health  of  the  neighborhood. 

The  engineers  of  the  Board  proceeded  at  once  to  undertake  the  examina- 
tions called  for  in  chapter  495  of  the  Acts  of  1896.  They  prosecuted  their 
inquiries  with  commendable  diligence,  and  have  presented  to  the  Joint 
Board  their  final  reports.  After  careful  consideration  of  the  reports,  it  was 
unanimously  voted,  on  Dec.  9,  1897,  *'That,  in  the  judgment  of  this  Joint 
Board,  the  Green  Harbor  dike,  so  called,  should  not  be  removed,  and  that 
a  report  to  the  General  Court  be  made  upon  the  basis  of  this  judgment 
and  vote." 

The  reasons  which  led  the  Joint  Board  to  this  conclusion  are  contained 
in  the  following  pages. 

The  Board  was  directed  by  the  above-mentioned  act  to  settle  two  ques- 
tions ;  first,  whether  a  substantial  improvement  in  and  benefit  to  Green 
Harbor  would  result  from  the  removal  of  said  dam  and  dike  ;  and,  second, 
whether  the  damage  to  vested  property  rights  would  be  greater  than  the 
benefit  and  improvement  to  be  derived  from  such  removal. 

The  small  village  of  Green  Harbor  is  situated  in  the  south-easterly  por- 
tion of  the  town  of  Marshfield,  at  the  mouth  of  the  Green  Harbor  River. 
The  permanent  population  of  the  region  lying  about  Green  Harbor  is  not 
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large,  —  probably  less  than  200, — but  the  attractions  of  the  place  are 
sufficient  to  bring  here  in  summer  nearly  2,500  temporary  residents. 
Marshfield  itself  had,  by  the  State  census  of  1895,  a  population  of  1,760. 
In  1840  it  had  a  population  of  1,761. 

The  region  about  Green  Harbor  was  occupied  by  settlers  from  Plymouth 
soon  after  the  establishment  of  the  Colony,  and  in  the  Court  Records,  under 
date  of  July  1,  1633,  appears  the  following  entry :  — 

That  unless  Mr.  Gilson,  John  Shaw  and  the  rest  that  undertooke  the  cutting  of 
the  passage  between  Greenes  Harbour  and  the  bay,  finish  it  before  the  first  of 
October  next  ensuing,  according  to  coyenant,  they  be  amerced  in  ten  pounds ;  but 
if  any  of  them  will  doe  it,  the  fine  be  exacted  of  the  rest,  and  they  paid  for  their 
labour. 

Early  in  1636  there  is  another  order  of  the  court,  that  the  cut  at  Green's 
Harbor  for  a  boat  passage  be  made  18  feet  wide  and  6  feet  deep,  and  the 
governor,  with  cei*tain  assistants,  was  authorized  to  direct  the  work.  The 
cut  referred  to  in  these  extracts  is  evidently  a  channel  cut  to  enable  boats 
to  pass  from  Plymouth  harbor  to  Green  Harbor  River,  and  thereby  avoid 
going  outside  the  Gurnet. 

In  1785  a  petition  was  presented  to  the  General  Court  asking  for  an  act 
to  prevent  the  use  of  Marshfield  beach  for  grazing  purposes.  No  act  was 
granted  at  this  time,  but  in  connection  with  this  petition  a  copy  of  a  will 
was  presented,  in  which  the  marsh  lands  in  the  vicinity  of  Bass  Creek  a 
tributary  of  the  Green  Harbor  River,  entering  it  about  a  mile  above  the 
dike,  are  referred  to  as  '^  salt  marshes."  No  further  reference  that  is  of 
interest  in  connection  with  Green  Harbor  is  found  in  the  Colonial  Records. 

Upon  the  map  of  Marshfield  made  in  1794,  on  file  in  the  department  of 
the  Secretary  of  the  Commonwealth,  the  mouth  of  Green  Harbor  River  is 
shown  to  be  about  five-eighths  of  a  mile  south  of  its  present  outlet. 

The  first  mention  of  Green  Harbor  that  is  of  interest  in  the  Acts  and 
Resolves  of  the  State  is  in  1807,  when  an  act  was  passed  to  establish  a 
corporation  for  the  purpose  of  draiuing  Green's  Harbour  marsh,  so  called, 
in  the. town  of  Marshfield.  The  petition  for  this  act  appears  to  have  been 
presented  to  the  House  of  Representatives  on  May  29,  1806,  and  is  as 
follows :  — 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts,  in  General  Court  assembled  — 

The  subscribers,  owners  and  occupants  of  ^certain  meadows,  lying  in  the  town 
of  Marshfield  in  the  county  of  Plymouth  humbly  represent,  that  whereas  a  cer- 
tain River,  called  Greenes  Harbour  River  in  said  town  of  Marshfield  has  in  times 
passed  afforded  an  outlet  to  the  waters,  which  have  overfiowed  about  two  thou- 
sand acres  of  said  marsh,  and  whereas  lately  the  month  of  said  River  has  been 
closed,  by  beach  sand,  confining  a  great  body  of  water  on  said  marsh,  which  may 
prove  entirely  destructive  of  said  meadows  and  it  has  become  absolutely  neces- 
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Bary  that  said  water  should  be  drawn  of  in  the  most  convenient  manner  possible, 
and  Whereas,  we  the  subscribers,  ownera  and  occupants  of  the  marsh  aforesaid, 
lor  the  preservation  of  the  same,  have  associated  for  the  purpose  of  draining 
Bfud  waters  from  said  marsh  into  Duxboro  Bay,  by  digging  a  canal  for  said  water 
and  having  in  said  enterprise  expended  about  the  sum  of  three  thousand  dollars 
for  the  purpose  aforesaid,  pray  the  Honorable  Court  that  we  and  our  associates 
may  be  incorporated  into  a  Body  Politic,  to  manage  the  above  undertaking  and 
be  possessed  of  all  the  powers  and  privileges,  usually  granted  to  similar  incor- 
porations and  as  in  duty  bound  will  ever  pray  —  (Signed)  Isaac  Winslow,  and 
others. 

In  response  to  this  petition,  chapter  89  of  the  Acts  of  1807  was  passed, 
on  Feb.  11,  1807,  incorporating  the  Green's  Harbour  Canal  Company  for 
the  purpose  of  draining  Green's  Harbor  marsh  in  the  town  of  Marshfield. 
Section  1  of  this  act  is  as  follows :  — 

Be  U  enacted  by  the  Senate  and  House  of  Representatives  in  General  Court  as- 
sembled^ and  by  the  authority  of  the  same^  That  Isaac  Winslow,  Luke  Wadsworth, 
Judah  Thomas  and  Benjamin  White,  proprietors  in  Greenes  Harbour  Marsh  in 
the  town  of  Marshfield,  together  with  their  associates,  and  such  others  as  may 
hereafter  associate  with  them  and  their  heirs  and  successors,  shall  be  a  Corpora- 
tion by  the  name  of  Greenes  Harbour  Canal  Company,  with  all  the  powers  and 
privileges  incident  to  similar  Corporations,  for  the  purpose  of  draining  the  stag- 
nant water  of  Green's  Harbour  Marsh  in  the  town  of  Marshfield  and  for  better 
improving  said  Marsh,  by  erecting  dikes  or  removing  bars  of  sand,  rocks  or  other 
obstructions  that  oppose  the  draining  of  said  marsh,  for  digging  a  canal  or  canals 
for  said  water  to  pass  into  Duxbury  or  Plymouth  Bay,  and  building  a  bridge  or 
bridges  across  said  canal  or  canals,  if  the  same  should  intersect  any  private  or 
public  highway,  and  by  the  name  aforesaid,  may  sue  or  be  sued,  and  do  and  suffer, 
whatever  other  similar  Bodies  Politic  may  or  ought  to  do  and  suffer. 

In  1812  another  petition  was  presented  to  the  Legislature  by  the  Green's 
Harbour  Canal  Company,  relative  to  the  preservation  of  Marshfield  beach, 
which  had  been  the  subject  of  legislative  consideration  in  1785.  The  peti- 
tion of  the  Green's  Harbour  Canal  Company  is  dated  May  2S,  1812,  and 
is  as  follows :  — 

To  the  Honorable  Senate  and  the  Honorable  House  of  Representatives  of  the  Com- 
monwealth of  Massachusetts  in  Qeneral  Court  assembled* 

The  petition  of  the  Greenes  Harbour  Canal  Company  in  the  County  of  Plym- 
outh —  Humbly  shews, — that  the  said  Company  are  Proprietors  of  a  certain  Tract 
of  salt  Marsh-land,  lying  in  the  town  of  Marshfield  in  said  County  of  Plymouth 
—  that  said  Marsh  is  defended  from  the  Sea,  on  the  Northeast,  by  a  Beach  called 
Marshfield  Beach  —  that  Anno  Domini  1806  the  River  called  Greenes  Harbour 
River,  which  runs  thro^  said  Marsh  and  Beach  into  the  Sea,  was  filled  up  with 
Sand,  by  a  violent  Storm  which  caused  the  whole  Marsh,  together  with  the  low 
Land  contiguous  thereto,  to  become  a  Lake,  by  estimation,  of  about  2000  acres 
of  stagnant  Water — that,  on  this  emergence  your  Petitioners  were  obliged  to 
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open  a  Canal  into  Duxbory  Bay  and  build  a  bridge  oyer  the  same ;  whieh  cost 
them  nearly  20U0  Dollars  —  the  Canal  answered  a  good  Purpose  for  draining  the 
Marsh ;  but  did  not  admit  sea  water  enough  into  the  Marsh,  to  preserve  it,  in  its 
former  State;  some  Farts  thereof  producing  Bank  Weeds  of  various  kinds,  and 
other  Parts  Nothing  at  all —  Anno  Domini  1811,  another  violent  Storm  forced  a 
new  Channel  or  Biver  thro*  said  Beach,  at  a  considerable  distance  from  where  the 
former  Biver  was  tilled  up,  and  said  Channel  now  remains,  sufficient  it  is  said, 
at  full  Tide,  for  a  Vessel  of  100  Tons  to  enter — that  there  are  now  some  Places 
in  the  Beach,  the  whole  length  thereof  being  about  a  Miles,  so  low  that  the  tides, 
when  in  a  Course  to  be  high,  flows  across  them  into  the  Marsh  —  That  there  often 
are  Cattle  ranging  up  and  down  the  Beach  and  Horses  turned  out  to  graze  thereon, 
by  Gunners  and  Fishermen  who  resort  there ;  by  which  means  not  only  the  Tops 
of  the  Grass  are  taken  of ;  but  the  Boots  so  started  and  the  Sand  so  loosened  that 
the  Wind  has  more  Power  to  level  the  Beach — That  there  has  been  some  Labour 
taken  to  hedge  the  Beach  with  Brush,  which  has  been  found  ineffectual,  the  Cattle 
frequently  levelling  it  with  their  Horns,  out  of  mere  frolic — That  the  damage 
to  said  Company  on  account  of  the  Loss  of  the  Produce  of  said  Marsh,  has  been 
equal  if  not  greater  than  the  cost  of  opening  the  Canal  —  That  it  is  a  Public  Dam- 
age is  certain,  especially  to  the  back  Towns  in  the  Vicinity,  as  they  were  usually 
relieved,  in  some  measure,  by  our  Salt  Hay,  when  their  English  was  cut  short  by 
Drought  eto., —  That  the  Whole  number  of  the  said  Proprietors  is  about  120,  and 
that  about  one  half  of  them  do  not  reside  in  Marshfield,  for  which  Beason  it  was 
thought  most  proper  for  the  Proprietors  to  Petition,  and  not  the  Town  —  That  said 
Company  do  not  wish  to  deprive  any  Individual  or  Individuals  of  any  legal  right 
they  have  in  said  Beach,  without  an  adiquate  compensation  therefor —  For  the 
foregoing  reasons,  and  some  others  tliat  might  be  offered,  your  Petitioners  humbly 
pray  that  this  Honorable  Legislature  would  be  pleased  to  take  their  embarassed 
situation  into  serious  consideration,  and  grant  them  relief  by  some  special  Law 
or  Act,  as  in  their  Wisdom  they  may  judge  best  for  the  Preservation  of  said  Beach, 
it  being,  as  they  are  told,  the  only  Beach  in  the  Vicinity,  if  not  in  the  State  that 
is  destitute  of  a  special  Law  to  preserve  it  —  So  shall  ever  pray  as  in  Duty  bound 
Marshlield,  May  27, 1812.  (Signed)  Luke  Wadswokth, 

Agent  of  Green's  Harbour  CancU  Company, 

The  petitioners  were  given  leave  to  withdraw,  and  nothing  more  with 
reference  to  Green  Harbor  appears  until  Jane,  1826,  when  a  petition  of 
the  inhabitante  of  the  town  of  Marshfield  was  presented  to  the  Legislature 
as  follows :  — 

To  the  Honorable  Senate  and  House  of  Representatives  of  the  Commonweaith  of 
Massachusetts^  in  Oeneral  Court  assembled^  June  A,D.^  182  6, 

The  petition  of  the  inhabitants  of  the  town  of  Marshfield  in  the  County  of 
Plymouth — Humbly  showing — That  said  town  is  bounded  easterly  about  5  miles 
by  the  Sea  or  Bay  of  Massachusetts,  between  Duxbm*y  and  Scituate — that  there 
is  two  valuable  tracts  of  salt  Marsh  or  Meadow,  containing  between  2,000  and 
3,000  acres,  together  with  a  considerable  quantity  of  low  land  contiguous  thereto ; 
all  of  which  is  defended  from  the  sea,  by  a  beach  and  two  islands ;  the  one  called 
Hewett^s  and  the  other  Branches  Island  —  that,  of  late  years,  the  said  beach  has 
been  in  a  shifting  and  uncertain  state —  that,  at  one  time  the  mouth  of  the  Biver, 
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called  Greenes  Harbour  Riyer,  that  runs  through  the  marsh  and  beach  into  the  sea, 
is  choked  or  stopped  up,  bj  a  bar  of  sand,  and  the  meadow  becomes  a  lake —  that, 
at  another  time,  the  flood  breaks  or  bursts  through  the  beach,  and  opens  a  new 
channel  or  river  in  a  place  where  there  was  never  one  before,  since  the  memory 
of  man — that  the  mouth  of  said  Biver  is  now  so  wide  that  it  admits,  or  lets  in, 
so  much  tide,  that  it  is  difficult  to  make  the  hay  on  the  meadow  —  And  that,  in 
the  winter  before  last  past,  there  was  so  much  tide  forced  through  the  mouth  of 
the  river  and  over  the  beach  at  other  places,  in  the  time  of  a  storm,  that  the  greatest 
part  of  the  stacks  of  hay,  were  taken  off  the  stadles  and  carried  on  the  upland  and 
into  the  swamps  adjacent —  And  as  it  is  the  general  practice  in  this  Commonwealth, 
to  make  application  to  the  General  Court  for  a  special  act  or  law  to  preserve  and 
secure  from  damage  beaches  like  circumstanced  with  ours,  we  therefore  humbly 
pray  this  Honorable  Court,  to  grant  us  an  act  or  law  to  preserve  and  secure  from 
damage  the  whole  of  Marshfield  Beach,  excepting  the  seashore  lying  directly  be* 
tween  the  aforesaid  Islands  and  the  Sea ;  and  that  said  law  relative  to  Marshfield 
Beach  may  be,  in  general,  similar  to  the  law  granted  to  the  inhabitants  of  Dux- 
bury,  relative  to  Salterns  Beach,  A.D.  1808 ;  in  particular  as  it  respects  the  pro- 
hibition of  grazing  that  beach.  — 

So,  as  in  duty  bound,  shall  ever  pray,  the  Inhabitants  of  Marshfield  —  (Signed) 
LuKB  Wabswohth,  J^eTU. 

A  remonstrance  was  presented  to  the  General  Court  in  January,  1827, 
which  is  of  interest  in  this  connection,  and  is  as  follows :  — 

2b  the  EonorabU  the  Senatt  and  House  of  BepresetUalives  of  the  CommontoeaUh  of 

MassachuieUs  in  OenercU  Court  assembled. 

The  subscribers  inhabitants  of  the  town  of  Marshfield  in  the  county  of  Plym- 
outh ask  leave  respectfully  to  remonstrate  against  the  petition  of  Luke  Wads- 
worth  agent  for  said  town,  now  pending  before  your  Honorable  Body,  to  the 
extent  and  for  the  reasons  here  assigned. 

The  necessity  and  propriety  of  having  something  done  for  the  preservation  of 
a  part  of  Marshfield  Beach  is  admitted.  But  about  one  half  of  said  beach  is 
flanked  on  the  inside  by  elevated  and  rocky  upland;  and  most  of  the  residue 
has,  ever  since  the  memory  of  man.  Hill  within  a  few  years,  been  preserved 
by  means  of  a  hedge  erected  and  maintained  thereon  by  the  adjacent  meadow 
owners ;  and  the  experience  of  more  than  100  years  has  tested  and  established 
the  efficacy  and  economy  of  this  mode  of  security.  For  the  past  10  or  15  years, 
however,  the  hedge  has  been  entirely  neglected  and  during  that  period,  the  en- 
croachments of  the  sea  on  the  beach  have  been  constant  and  perceptible.  But 
although  cattle  have  been  permitted  time  out  of  mind  to  graze  thereon,  until  the 
neglect  of  the  hedge  as  aforesaid,  no  alarming  or  dangerous  inroads  were  ever 
made  by  the  sea.  And  in  April  last  the  gaps  in  said  beach  laying  between  Major 
Thomas^  farm  and  Hewett^s  Island  about  one  mile  in  length  amounted  in  extent 
to  about  80  rods  and  were  hedged  at  an  expense  of  about  t30  or  f^O,  and  the 
effect  of  one  season  thereon  has  demonstrated  anew  the  entire  efficacy  and  econ- 
omy of  this  mode  of  defence. 

The  herbage  of  said  beach  is  valuable.  Portions  thereof  are,  as  we  are  in- 
formed, claimed  as  the  fee  simple  estate  of  the  adjacent  upland  owners,  and  the 
right  of  feeding  the  whole  thereof  is  claimed  by  different  individuals  as  their 
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right  If  then  cattle  are  excladed  therefrom,  we  apprehend  the  town  would  be 
unavoidably  involved  in  much  and  expensive  litigation ;  and  if  ultimately  com- 
pelled to  make  good  all  injury  to  individuals,  we  see  not  how  the  town  can  escape 
from  the  payment  of  heavy  damages. 

Under  these  circumstances  we  do  most  respectfully  remonstrate  against  the 
passage  of  an  act  to  exclude  cattle  from  said  ^beach  as  altogether  unnecessary 
and  inexpedient,  because  another  and  much  cheaper  mode  of  defence  may  be 
adopted,  which  experience  has  shbwn  to  be  effectual. 

And  as  in  duty  bound  will  ever  pray,  (Signed)  Joseph  Clift,  Jr. 

JOTHAM  TiLDEN  and  others. 

An  act  was  passed  Feb.  21,  1827,  being  chapter  LXXXI.  of  the  Acts 
of  that  year,  giving  the  inhabitants  of  the  town  of  Marshfield  authority  to 
build  a  sea-wall,  palisades  or  hedge  fences  to  preserve  and  secure  the  whole 
of  Marshfield  Beach  from  incarsions  and  encroachments  of  the  sea,  except- 
ing the  seashore  lying  directly  between  Hewett's  and  Branch's  islands  and 
the  sea,  and  granting  authority  also  to  keep  the  same  in  repair.  Another 
section  of  the  act  provided  that  no  cattle,  horses,  sheep,  etc.,  should  be 
admitted  to  go  at  large  on  the  beach. 

On  Dec.  14,  1829,  the  Green's  Harbor  Canal  Company  petitioned  to  be 
dissolved,  stating  that  the  purposes  for  which  the  said  corporation  was 
created  had  been  effected  so  far  as  the  same  were  practicable,  and  that 
their  continuance  as  a  corporate  body  was  useless,  and  productive  only 
of  unnecessary  trouble  and  expense.  A  remonstrance  was  received  from 
the  town  of  Duxbury,  setting  forth  the  value  of  the  canal  into  Duxbury 
Bay  for  their  use  in  transporting  timber,  hay  and  other  materials;  bat 
an  act  was  passed  March  16,  1881,  dissolving  the  Green's  Harbor  Canal 
Company. 

A  map  of  the  town  of  Marshfield,  dated  1831,  and  on  file  in  the  archives 
of  the  Secretary  of  the  Commonwealth,  shows  the  mouth  of  the  river  at 
approximately  the  same  location  as  it  is  found  to-day,  but  this  map  gives 
DO  details  of  importance. 

The  evidence  is  conclusive  that  the  mouth  of  the  river  was  in  1794  about 
five-eighths  of  a  mile  south  of  its  present  location ;  and  the  statements  made 
by  petitioners  and  not  denied  by  remonstrants  indicate  that  this  outlet  was 
closed  by  sand  not  long  previous  to  May,  1806,  when  the  petition  was  pre- 
sented to  the  Legislature  for  the  incorporation  of  the  Green's  Harbor  Canal 
Company.  No  information  is  furnished,  however,  as  to  the  depth  of  the 
mouth  of  the  river,  but  it  is  stated  in  a  note  that  its  width  just  above  its 
mouth  was  about  8  rods,  though  it  widened  quickly  inside  to  60  rods. 
Another  note  upon  the  plan  of  1794  states  that  it  was  full  sea  at  a  point 
a  short  distance  below  Green  Harbor  bridge  near  the  upper  end  of  the 
marsh  about  two  hours  later  than  at  the  seashore,  indicating  that  the  tide 
was  retarded  considerably  in  its  fiow  up  the  stream,  which  was  probably 
principally  due  to  obstruction  at  the  outlet,  though  it  may  have  been  due 
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to  obetraction  further  up  stream.  It  appears  from  the  petition  for  the 
incorporatioQ  of  the  Green's  Harbor  Canal  Company  that  the  mouth  of 
the  river  was  closed  by  sand  during  a  violent  storm  a  short  time  previous 
to  May,  1806,  and  that  for  a  period  of  foar  or  five  years  succeeding  this 
time  the  mouth  of  the  river  remained  closed ;  but  from  a  petition  of  the 
Green's  Harbor  Canal  Company  in  1812  and  from  other  information  it 
appears  that  a  new  channel  was  opened  by  the  sea  in  the  latter  part  of 
1810  or  early  in  1811,  and  that  the  new  channel  was  approximately  at  the 
place  where  the  mouth  of  the  river  is  found  at  present.  This  channel  was 
said  to  be  in  1812  sufficient,  at  full  tide,  for  a  vessel  of  100  tons  to  enter. 
Tradition  seems  to  indicate  that  this  channel  was  begun  artificially.  The 
next  recorded  statement  as  to  the  condition  of  the  river  is  found  in  the 
petition  of  June,  1826,  quoted  above,  alleging  that  the  mouth  of  the  Green 
Harbor  River  had  of  late  years  been  in  a  shifting  and  uncertain  state,  being 
at  one  time  choked  by  a  sand-bar  and  at  another  time  being  open  freely. 
The  petition  of  the  Green's  Harbor  Canal  Company  for  dissolution  in  1829 
states  that  the  drainage  of  the  marshes,  for  which  purpose  the  company  had 
been  incorporated,  had  been  effected  as  far  as  practicable.  The  map  of 
Marshfield,  dated  1831,  as  already  stated,  shows  the  mouth  of  the  river 
at  about  the  same  location  as  it  is  found  to-day,  but  gives  no  details  of 
importance. 

The  next  information  found  relative  to  this  harbor  is  the  work  of  the 
United  States  Coast  Survey.  Soundings  were  taken  along  the  coast  in 
this  region  in  the  years  1854  and  1855,  and  the  first  complete  topographical 
map  of  the  coast  was  made  in  1857 ;  copies  of  the  plans  of  these  surveys 
have  been  obtained  from  that  department.  The  sheet  showing  the  sound- 
ings 18  plotted  to  a  scale  of  1  in  80,000,  or  about  6,667  feet  to  an  inch,  and 
only  two  or  three  soundings  are  shown  in  the  vicinity  of  the  mouth  of  the 
river.  One  of  these  soundings,  located  at  the  outer  end  of  the  present 
channel,  showed  a  depth  of  1  foot  at  low  water.  The  chart  of  this  coast, 
based  on  this  survey,  shows  a  depth  of  1  foot  at  low  water  at  the  outer 
end  of  the  harbor.  The  topographical  survey  was  plotted  on  a  scale  of  1 
in  10,000,  or  833|  feet  to  an  inch,  and  shows  the  mouth  of  the  harbor  sub- 
stantially in  its  present  position.  The  high  and  low  water  lines  of  the  har- 
bor are  shown  from  its  outlet  for  a  long  distance  up  through  the  marshes, 
but  no  soundings  are  given,  and  it  does  not  appear  that  any  were  made. 

In  1870,  when  the  question  of  reclaiming  the  marshes  was  under  oonsid- 
eratioo,  examinations,  surveys  and  some  tidal  and  current  measurements 
were  made  under  the  direction  of  the  United  States  Coast  Survey  by  As- 
sistants Henry  Mitchell  and  H.  L.  Whiting;  but  it  does  not  appear  that 
any  soundings  of  the  harbor  or  any  surveys  of  its  contour  were  made  at 
this  time.  The  only  records  of  this  work  which  were  found  are  contained 
in  the  report  of  the  United  States  Coast  Survey  for  1869  ;  and  it  is  stated 
by  the  superintendent,  in  reply  to  a  request  for  additional  information, 
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that  nothing  further  is  on  file  in  the  office  of  the  survey  than  the  report 
referred  to. 

Extracts  from  this  report  are  published  in  the  fifth  report  of  the  Harbor 
Commissioners,  dated  January,  1871,  and  from  this  report  the  following 
extract  of  a  statement  by  Professor  Mitchell  with  regard  to  the  harbor  is 
taken :  — 

The  lower  reach  of  the  river  is  known  as  Green  Harbor,  whose  length  from 
Turkey  Point  to  the  bay  is  about  |  of  a  mile  and  whose  maximum  low  water 
width  scarcely  exceeds  500  feet.  A  sand  bar  obstructs  the  entrance,  upon  which 
there  is  from  2  to  8  feet  of  water  at  ordinary  low  tide,  the  average  rise  being 
9  feet,  and  vessels  can  take  the  ground  within  the  harbor  at  low  tide  without 
injury. 

In  the  report  of  Professor  Whiting  is  found  the  following  statement :  — 

As  a  small  local  harbor  it  also  has  some  character.  Once  within  the  mouth  of 
the  river,  a  small  vessel  would  find  good  anchorage,  sufficient  depth  of  water  and 
complete  shelter.  The  entrance,  however,  is  shoaler  than  the  river  within,  and 
really  cannot  be  called  navigable  at  low  water. 

The  dike  was^completed  in  the  year  1872,  at  a  cost  of  $82,090.79,  and 
subsequently  in  1879  was  widened  to  carry  the  road  from  Green  Harbor  to 
Brant  Rock. 

The  Acts  of  1871  authorized  the  construction  of  a  dam  and  dike  across 
Green  Harbor  River  for  the  purpose  of  "  improving  the  Green  Harbor 
marsh  in  the  town  of  Marshfield  and  for  other  purposes."  Following  the 
building  of  the  dam  and  dike  came  certain  changes  in  the  small  harbor  at 
the  mouth  of  the  river.  The  effect  of  these  changes  was  a  serious  one  for 
the  fishermen  of  the  village,  and  in  the  course  of  years  much  feeling  has 
arisen  between  the  parties  in  the  town,  composed  respectively  of  those  in 
favor  of  the  dike  and  of  those  opposed  to  it  and  in  favor  of  its  removal. 

In  view  of  the  directions  of  the  Legislature  to  deal  with  a  condition  of 
things  which  we  find  to  be  now  in  existence,  it  is  fortunately  unnecessary 
for  us  to  rehearse  the  long  story  of  this  the  most  stirring  episode  in  the 
history  of  this  peaceful  New  England  village. 

It  is  undoubtedly  true  that  this  small  harbor  has  deteriorated  since  the 
building  of  the  dike,  and  we  believe  that  the  dike  is  responsible  for  a  por- 
tion of  the  mischief  done ;  but,  as  will  be  seen  by  the  brief  statement  of 
the  history  of  this  river,  it  is  not  clear  that  the  harbor  has  been  at  any 
time  safe  from  a  calamity  similar  to  that  which  befell  it  in  the  earlier  years 
of  the  Cientury.  That  such  catastrophes  in  harbors  of  this  character  are 
not  uncommon  may  be  learned  from  the  history  of  the  North  River,  only  a 
few  miles  distant  from  this  place. 

The  changes  which  have  taken  place  over  the  meadows  above  the  dike 
are  fully  as  important  as  any  which  have  been  observed  in  the  harbor,  and 
might  easily  become  a  source  of  danger  to  the  communities  around  the 
harbor  of  far  greater  moment  than  the  shoaling  of  the  waterways. 
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The  Green  Harbor  marshes,  like  all  others  of  the  same  composition, 
shrink  rapidly  when  drained,  and  this  shrinkage  has  a  tendency  to  con- 
tinae  until  the  surface  approaches  the  permanent  water  level,  and  obtains 
a  consistence  dense  enough  to  resemble  the  conditions  of  ordinary  cultiv- 
able soil.  The  amount  of  subsidence  depends  mainly  upon  the  more  or 
less  spongy  character  of  the  marsh. 

When  the  salt  water  of  the  soil  is  replaced  by  fresh  water,  the  larger 
portion  of  the  vegetation  peculiar  to  salt  marshes  disappears,  the  roots 
decay  after  the  lowering  of  the  water  level,  still  further  increasing  the 
shrinkage,  and  then  come  the  grasses  and  plants  adapted  to  fresh-water 
areas. 

All  the  evidence  in  our  possession  shows  that  this  subsidence  has  taken 
place  all  over  the  marshes  located  above  the  dike,  ranging  in  amount  from 
a  few  inches  to  several  feet.  It  appears  that  an  area  of  1,334.3  acres, 
excluding  water  surfaces,  would  be  covered  by  every  mean  high  tide  in 
case  the  dike  should  be  removed. 

The  first  efifect  of  such  applications  of  salt  water  to  this  surface  would 
be  the  prompt  destruction  and  decay  of  the  fresh-water  vegetation  now 
established  here,  and  then  would  come  a  period  of  uncertain  duration, 
when  there  would  be  little  or  no  vegetation,  but  only  an  expanse  of  un- 
savory mud  flats,  emitting  foul  odors. 

It  might  then  be  possible  that  the  thriving  settlement  along  the  Marsh- 
field  beach  to  the  east  of  this  great  expanse  of  mud  flats,  and  exposed  to 
all  the  smell  brought  over  by  the  western  breezes,  would  have  some  reason 
to  complain  that  the  Commonwealth  had  not  equally  guarded  all  the  varied 
interests  in  this  community. 

The  removal  of  the  dike  would  not  by  any  means  restore  a  condition  of 
things  existing  before  the  construction  of  this  barrier.  An  amount  of 
water  far  in  excess  of  anything  before  known  would  tear  through  the  light 
sands  which  form  the  margins  of  the  harbor,  and  produce  effects  which 
cannot  easily  be  measured,  but  which  we  have  every  reason  to  suppose 
would  be  disastrous. 

A  number  of  houses  have  been  built  on  land  formed  since  the  dike  was 
built  in  the  vicinity  of  the  northerly  end  of  Duxbury  Beach.  We  have 
every  reason  to  suppose  that  this  sand  bank  could  not  withstand  the  erod- 
ing action  of  currents  far  stronger  than  any  that  existed  in  the  days  when 
a  smaller  volume  of  water  prevented  this  encroachment  on  the  waterways. 

For  the  purpose  of  ascertaining  the  conditions  of  healthfulness  in  this 
district,  we  have  caused  tables  to  be  prepared,  showing  the  causes  of 
deaths  and  the  death  rates  for  a  period  of  thirty  years ;  but  we  cannot  dis- 
cover in  these  tables  satisfactory  evidence  of  the  existence  of  conditions 
prejudicial  to  health.  The  average  death  rate  for  the  whole  period  has 
been  17  per  1,000,  which  is  below  the  general  death  rate  of  the  State  for 
the  same  period.  The  well-founded  belief  of  the  people  in  the  present 
health-giving  qualities  of  this  region  is  shown  by  the  steady  increase  in 
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summer  visitors  and  by  the  many  houses  built  in  the  immediate  vicinity  of 
the  harbor  and  river. 

The  builders  of  the  dike  were  sanguine  in  their  expressions  of  belief  in 
the  value  of  the  reclaimed  marshes  for  agricultural  purposes ;  but  we  find 
many  residents  of  Green  Harbor  who  have  serious  doubts  as  to  the  real 
value  of  these  fields.  We  were  fortunately  able  to  draw  to  our  assistance 
Edmund  Hersey,  Esq.,  of  Hingham,  whose  wide  experience  and  ample 
knowledge  in  the  science  and  art  of  agriculture  have  made  him  a  much 
valued  authority  in  this  department. 

Mr.  Hersey's  report  showed  very  conclusively  that  the  value  of  the  marsh 
lands  above  the  dike  was  greatly  increased  since  the  construction  of  the  dike. 

The  act  under  consideration  requires  the  Board  of  Harbor  and  Land 
Commissioners  to  remove  the  dam  and  dike,  in  case  the  Joint  Board  shall 
determine  that  a  substantial  improvement  and  benefit  to  Green  Harbor  will 
result  therefrom,  and  that  no  damage  to  vested  property  rights  greater  than 
the  benefit  and  improvement  from  such  removal  will  accrue  therefrom. 

We  are  thus  led  to  consider,  first,  what  are  the  damages  to  vested  prop- 
erty rights.  It  is  found  that  the  marshes  which  were  fiowed  by  tide  waters 
before  the  building  of  the  dam  have  shrunk  and  become  lowered,  in  places 
varying  from  a  few  inches  to  half  tide  line.  In  allowing  the  tide  waters  to 
flow  in  over  this  area  by  the  removal  of  the  dam,  this  lowered  area  would  be 
covered  by  salt  water  for  so  long  a  period  over  every  tide  that  vegetation 
would  be  destroyed,  and  the  area,  as  land,  would  be  changed  into  mad 
flats,  and  become  practically  valueless.  We  are  informed  that  about  1,031 
acres  of  this  marsh  area  is  appraised,  for  the  purposes  of  taxation,  at 
$22,335.  In  view  of  Mr.  Hersey's  statements  this  must  be  considered  a 
very  low  estimate ;  but  applying  this  rate  to  the  1,334.3  acres  which  would 
be  submerged,  we  have  an  appraisal  of  828,900.  The  greatly  increased 
volume  of  the  ebb  tide  would  require  a  wider  as  well  as  deeper  outlet,  and 
in  making  it  the  water  would  probably  wash  away  the  point  jutting  into  the 
harbor  from  the  south  as  far  back  as  the  bridge  over  Cut  River,  an  esti- 
mated area  of  about  300,000  square  feet,  and  with  it  some  25  cottages  and 
a  hotel,  all  valued  at  about  $12,000. 

The  removal  of  the  dam  and  dike  and  the  substitution  of  a  bridge  suit- 
able to  replace  such  portion  of  the  highway  as  may  be  destroyed,  is  esti- 
mated to  require  $27,200.  The  introduction  of  the  increased  volume  of 
water,  which,  owing  to  the  lowering  of  the  meadows,  would  be  consider- 
ably greater  than  before  the  building  of  the  dam,  would  be  attended  by 
other  unknown  and  possibly  considerable  injury  to  property,  even  though 
its  flow  were  guided  and  controlled  in  a  manner  designed  to  avert  the 
chances  of  unnecessary  damage. 

It  cannot  be  foreseen  in  what  precise  locations  or  to  what  depth  the 
ebbing  tide  of  so  great  a  body  of  water  might  disturb  existing  conditions. 
To  guard  against  these  possibilities  and  limit  the  course  of  the  stream  to 
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insure  a  deep  channel  instead  of  a  wide  shallow  channel,  the  constrootion 
of  a  Jetty  or  training  wall  is  nndoabtedly  necessary.  The  cost  of  this  may 
be  estimated  to  be  not  less  than  $40,000.  The  total  expenditure,  there- 
fore, incident  to  the  removal  of  the  dam  and  dike,  may  be  estimated  to  be 
the  damages  for  the  property  injured,  the  cost  of  removing  the  dam  and 
building  a  bridge,  and  the  cost  of  a  training  wall  or  jetty  to  control  the 
direction  of  the  ebb  tides.  These  items  together,  excluding  the  damage  to 
the  meadows,  will  amount  to  at  least  the  sum  of  $79,200. 

The  removal  of  the  dike,  however,  is  fortunately  not  the  only  solution 
of  the  problem.  The  mouth  of  Green  Harbor  empties  into  Massachusetts 
Bay  in  a  general  south-easterly  direction.  On  the  north-east  it  is  protected 
by  a  point  of  rocks.  The  movement  of  the  shore  current  which  bears  along 
the  drift  is  from  the  south,  and  this  has  a  tendency  to  close  the  river  mouth. 
The  dash  of  the  waves  in  heavy  weather,  especially  in  south-easterly  storms, 
brings  more  or  less  sand  into  the  harbor.  From  the  north-easterly  storms 
the  rocky  promontory  affords  the  harbor  adequate  protection. 

The  material  which  has  filled  up  the  harbor  has  probably  come  in  from 
the  outside  from  the  south  and  south-east.  The  ebb  current  from  Green 
Harbor  proper  has  not  been  strong  enough  to  preserve  a  channel  of  suffi- 
cient depth  at  low  tide  to  answer  the  requirements  of  the  vessels  which 
anchor  there.  Under  present  conditions  there  is  no  reason  to  look  forward 
to  any  improvement  in  the  depth  of  the  interior  basin  or  the  channel.  Any 
change  is  more  likely  to  result  in  gradual  shoaling.  A  plan  for  improving 
this  condition  has  been  developed  which  it  is  believed  will  successfully  pre- 
serve the  usefulness  of  the  harbor  and  increase  its  depth  of  water,  both  at 
the  entrance,  where  a  depth  of  from  30  inches  to  4  feet  at  mean  low  water 
is  desired,  and  in  the  harbor  above,  where  the  boats  lie  at  their  moorings. 

This  plan  is  to  dredge  an  anchorage  basin  with  a  channel  thereto,  and  to 
build  two  jetties  and  a  training  wall.  An  anchorage  basin  can  be  built 
above  the  Narrows  by  the  dredging  of  an  area  of  90,000  square  feet,  which 
would  be  sufficient  for  all  present  requirements,  and  a  channel  dredged 
thereto  from  the  sea,  50  feet  wide  at  the  bottom,  leaving  a  depth  on 
dredged  areas  of  4  feet  at  mean  low  water.  In  order  to  preserve  this 
channel,  it  would  be  necessary  to  build  a  stone  jetty  from  Duxbury  Beach 
to  deep  water,  to  protect  it  from  the  sand  drift  and  wave  dash  on  the 
south  and  south-east.  A  small  jetty  on  the  north,  running  from  the  rocky 
point,  would  afiford  an  additional  means  of  maintaining  the  depth  of  the 
channel.  In  addition  thereto,  a  training  wall  should  be  built  inside  the 
harbor  to  deflect  and  guide  the  current  at  the  mouth  of  Cut  River. 

It  is  estimated  that  all  of  the  work  so  planned  will  cost  about  $67,000. 

By  comparing  this  amount  with  the  expense  necessarily  incident  to  the 
removal  of  the  dam  and  dike,  which,  as  above  stated,  amounts  to  $79,200, 
exclusive  of  the  damage  to  the  meadows,  it  will  be  seen  that  there  will  even 
be  a  saving  in  cost  by  constructing  a  harbor  as  proposed  and  leaving  the 
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dike  nndistorbed ;  bot  wbeo  we  take  into  ooondeimtioo  the  unknown  and 
tneritable  elements  of  damages,  which  must  be  considered  if  the  dike  is 
removed,  the  difference  becomes  a  very  aerioos  one. 

These  elements  of  damages  are  foand  first  in  the  dimination  of  health 
and  attractiveness  in  the  settlements  along  SCarshfield  beach,  by  reason  of 
the  fool  odors  biooght  over  from  the  mad  flats  created  by  the  flooding  of 
the  meadows  to  the  west  of  them  which  are  now  below  the  level  of  high 
tide,  and  then  by  the  absolute  destruction  of  the  fertile  meadows  which 
have  been  reclaimed  by  means  of  the  dike.  How  large  a  sam  of  money 
is  represented  by  these  injuries,  which  will  surely,  we  think,  follow  the 
removal  of  the  dike,  we  are  unable  to  estimate ;  bat  it  will  undoubtedly 
very  much  exceed  the  expenditure  necessary  to  make  a  harbor  sufficient 
for  all  the  purposes  of  a  fishing  village,  or  an  agreeable  seaside  resort. 

We  are  then  constrained  to  determine  that  the  damage  to  vested  prop- 
erty rights  that  would  result  from  the  removal  of  said  dam  and  dike  would 
be  far  greater  than  the  benefit  to  Green  Harbor  resulting  therefrom. 

Hekrt  p.  Walcott,  Chairman, 

Woodward  Exbrt, 
Cldtton  Whfte, 
Board  of  Harbor  and  Land  Commissioners. 

Hiram  F.  Mills, 

Frank  W.  Draper, 

Grrard  C.  Tobet, 

Jakes  W.  Hull, 

Charles  H.  Porter, 

Julian  A.  Mead, 

SiaU  Board  of  HeaUh. 
Bovron,  Mass.,  Jan.  5, 1898. 

Financial  Statement. 

Expenditures  made  under  Chapter  495,  Ads  of  1896,  and  Chapter  98,  Resolves  of 

1897. 

Salaries  of  engineers,  experts  and  assistants, 1 7, 750  43 

Travelling  expenses  and   subsistence  of  engineers,  experts    and 

assistants, 1,100  75 

Labor,  materials  and  supplies, 248  37 

Travelling  expenses  of  Joint  Board, 105  18 

Services  of  stenographers  and  typewriters, 129  10 

Rent,  fuel  and  use  of  boats, 190  85 

Repairing  instruments  and  tools, 29  70 

Expressage  and  telephone, 31  99 

Stationery,  maps,  postage  and  drawing  materials,      ....  46  55 

Advertising,  • 12  70 

t9,645  62 
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BouTiNE  Work  op  the  Board. 

During  the  year  ending  Sept.  30,  1897,  the  Board  held  meetings 
at  least  once  in  each  month.  Meetings  of  such  of  the  standing  com- 
mittees as  were  necessary  for  the  transaction  of  business  were  also 
held  from  time  to  time,  as  well  as  joint  sessions  with  such  other 
boards  or  commissions  as  were  prescribed  by  the  Legislature. 

The  office  of  the  Board  has  been  open  throughout  the  year,  as 
prescribed  by  the  Public  Statutes,  chapter  21,  section  10,*  for  the 
transaction  of  its  authorized  business. 

Advice  has  been  very  frequently  given  at  the  office  and  by  mail 
to  local  boards  and  to  individuals  in  regard  to  sanitary  matters,  and 
many  visits  have  been  made  by  the  secretary,  the  engineers  and 
other  experts  to  cities  and  towns  for  the  purpose  of  making  investi- 
gations and  giving  advice. 

The  bacteriological  work  undertaken  by  the  Board  for  the  benefit 
of  such  committees  in  the  State  as  possessed  no  facilities  for  such 
methods  of  investigation  and  diagnosis,  together  with  the  produc- 
tion and  distribution  of  antitoxin  for  the  treatment  and  prevention 
of  diphtheria,  have  very  materially  increased  the  work  of  the  office, 
which  acts  as  a  general  and  central  station  for  the  distribution  of 
antitoxin  and  of  the  various  culture  tubes,  receptacles  and  other 
means  employed  for  the  diagnosis  of  disease. 

The  statistics  of  mortality  compiled  from  the  weekly  postal-card 
returns  from  the  registering  authorities  of  cities  and  towns  have  been 
published  weekly  during  the  year  in  the  form  of  a  bulletin,  which 
also  contains,  once  in  each  month,  a  report  of  the  work  done  in  the 
line  of  food  and  drug  inspection,  together  with  the  prosecutions  made 
under  the  food  and  drug  acts,  and  other  important  information  rela- 
tive to  the  work  of  this  department.  In  addition  to  these  items  there 
is  also  published  in  the  same  bulletin  a  weekly  report  of  the  number 
of  cases  of  infectious  diseases  reported  by  the  local  boards  to  the 
State  Board  of  Health,  under  the  provisions  of  chapter  302  of  the 
Acts  of  lb93. 

The  laboratory  for  water  analysis  was  transferred  in  January, 
1897,  from  the  Institute  of  Technology  to  No.  502  State  House, 
where  ample  provision  had  been  made  for  this  work  upon  the  fifth 
floor  of  the  new  extension,  above  the  archway  over  Mt.  Yeiiion 

•  OiSce  honrst  9  am,  to  5  t,u,  ;  SatardayB,  9  a.m.  to  2  fm. 
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Street,  Mr.  H«  W.  Clark,  chemist  of  the  Board,  who  for  several 
years  had  charge  of  the  laboratory  of  the  Lawrence  Experiment 
Station,  was  subsequently  placed  in  charge  of  the  laboratory  at  the 
State  House  also. 

The  following  table  presents  certain  statistical  data  relative  to  the 
routine  work  of  the  Board ;  — 


Statistical  Table  for  the  Year  ending  Sept.  30,  1897. 

Whole  number  of  samples  of  foods  and  drugs  examined  daring  the  year,  10,680 

Samples  of  milk  examined  (included  in  the  foregoing), ....  6,046 
Whole  number  of  samples  of  food  and  drugs  examined  since  beginning 

of  work  in  1883, 86,793 

Whole  number  of  samples  of  milk  examined  since  beginning  of  work 

in  1883 44,951 

Number  of  prosecutions  against  offenders  daring  the  year,     ...  65 

Number  of  convictions  daring  the.  year, 64 

Amount  of  fines  imposed  during  the  year, 1 2*756  60 

Number  of  packages  of  antitoxin  issued  to  cities  and  towns,*         .        .  4,668 
Number  of  bacterial  cultures  made  for  the  diagnosis  of  diphtheria  in 

cities  and  towns,* 2,204 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,*        .        .  236 
Number  of  examinations  of  blood  made  for  diagnosis  of  malarial  infec- 
tion,*          72 

Number  of  notices  of  cases  of  infectious  diseases  received  and  recorded 

under  the  provisions  of  chapter  802,  Acts  of  1893,t      ....  27,925 
Number  of  postal  card  returns  of  mortality  for  cities  and  towns  received 

and  recorded,! 1,910 

Number  of  annual  reports  of  cities  and  towns  received  under  the  pro- 
visions X  of  Acts  of  1894,  chapter  218,t 86 

Force  employed  in  general  work  of  Board  at  central  office,  State  House :  — 

Secretary, 1 

Clerks 2 

Messenger, 1 


Total, 


4 


Force  employed  at  central  office.  State  House,  Boston,  for  food  and  drug 

inspection,  chemists  and  assistants, 2 

At  Amherst, 1 

Inspectors, 3 

Total, 6 

*  For  the  jear  ending  March  81, 1898.  f  For  the  calendar  year  1897. 

X  Towns  baring  a  population  of  orer  6,000  fnhabitanti  in  each. 
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Force  employed  at  laboratory  (Bossey  Institate)  :  — 

Pathologist, 1 

Assistants, •       .        •        •        •  S 

4 
Under  the  Provisions  of  Chapter  875,  Acts  of  1888. 

Applications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply, 82 

Relating  to  sewerage  and  drainage,  .....••  24 

Relating  to  pollution  of  streams, 8 

Total, 59 

Number  of  samples  of  water  examined  chemically  and  microscopically 

at  the  Laboratory,  Room  502,  State  House, 8,229 

Number  of  samples  of  sewage  and  effluent  from  sewage  purification 

works  examined  chemically  at  the  Laboratory,  Room  502,  State  House,  274 

Number  of  samples  of  sewage  and  water  examined  chemically  and  bac- 

terially  at  the  Lawrence  Experiment  Station,  .....  2,792 
Number  of  samples  of  sand  examined  chemically  and  bacterially  at  the 

Lawrence  Experiment  Station, 840 

Number  of  samples  of  sand  examined  mechanically  at  the  Lawrence 

Experiment  Station, 117 

Additional  samples  examined  bacterially  at  the  Lawrence  Experiment 

Station, 7,200 

Total  number  of  samples  examined, 18,952 

Force  employed  at  central  office :  — 

Chief  engineer, 1 

Assistant  engineers, •       •        •  4 

Stenographers  and  clerks, 2 

—  7 

At  Laboratory,  Room  502,  State  House :  — 

Chemists,     .        • 1 

Assistant  chemists, 4 

Biologist, 1 

—  6 

At  Lawrence  Experiment  Station :  — 

Chemists, 3 

Bacteriologists, 2 

Other  assistants  and  laborers, 4 

—  8 

Total  ordinary  force  employed  under  chapter  875,  Acts  of  1888,     .  21 

Total  ordinary  force  in  all  departments,    ......  85 
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The  number  of  applications  for  advice  under  the  provisions  of 
chapter  375,  Acts  of  1888,  received  since  July,  1886,  when  the  act 
relating  to  water  supply  and  sewerage  first  went  into  operation,  is 
as  follows :  — 


1886, 8 

1887, 22 

1888,  .       • 28 

1889, 38 

1890,  ......  28 

1891, 53 

1892 56 


1893 61 

1894. 53 

1895. 52 

1896, 65 

1897, 59 

Total, 508 


Recommendations  . 

The  following  recommendation  was  made  to  the  Legislature  at  the 
beginning  of  the  session  of  1898  :  — 

The  Board  recommends  the  continuance  of  its  investigations  now  being 
carried  on  as  authorized  by  the  provisions  of  chapter  375  of  the  Acts  of 
1888.  For  this  purpose,  and  to  make  the  necessary  investigations  in  order 
to  advise  cities,  towns,  corporations  and  individuals  in  regard  to  the  best 
methods  of  assuring  the  purity  of  intended  or  existing  water  supplies  and 
the  best  method  of  disposing  of  sewage,  and  to  carry  out  the  other  pro- 
visions of  chapter  375  of  the  Acts  of  1888,  the  Board  estimates  that  the 
sum  of  $30,000  will  be  required. 


Expenditures. 

The  work  of  the  Board  is  conducted  under  the  provisions  of  several  stat- 
utes, and  for  its  different  departments  of  work  three  appropriations  are 
annually  made,  one  for  the  general  work  of  the  Board,  one  for  the  inspec- 
tion of  food  and  drugs,  and  a  third  for  carrying  out  the  provisions  of  chapter 
375  of  the  Acts  of  1888,  relating  to  the  protection  of  the  purity  of  inland 
waters.  In  addition  to  the  foregoing,  special  appropriations  have  been 
made  from  time  to  time,  as  occasion  has  demanded,  for  the  purpose  of 
enabling  the  Board  to  conduct  special  lines  of  investigations. 

The  appropriations  for  the  different  departments  of  work  in  1897 
were  as  follows  :  — 

For  the  general  work  of  the  Board, 116,000 

For  food  and  drug  inspection, 11,500 

For  carrying  out  the  provisions  of  chapter  375,  Acts  of  1888, .         30,000 

Total, f57,500 
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The  expenditures  in  1897  under  the  foregoing  appropriations  were 
as  follows :  — 

OtnercU  Expenditures  Sept.  30, 1896,  to  Sept.  30, 1897. 

Salaries, 1^,826  66 

Travelling  expenses, 318  74 

Stationery, 345  27 

Printing, 1,280  00 

Books,  subscription  and  binding, 227  27 

Advertising, 86  80 

Express, 145  48 

Extra  services, 44  86 

Messenger  services, 4  20 

Postage  and  postal  order, 820  30 

Telephone  and  telegraph  messages,          .        .        .        •  92  37 

Typewriting  supplies, 9  85 

Zino  plates, 4  07 

Drafting  diagrams, 25  50 

Special  investigations, 451  30 

For  revision  of  proof  of  manual  of  health  laws,      .        .  45  GO 

Printing  manual  of  health  laws, 686  75 

Sundry  office  supplies  and  incidental  expenses,       .        .  28  86 

19.438  28 

Expenditures  (U  Bacteriological  Laboratory. 

Salaries, $2,286  74 

Travelling  expenses, 45  81 

Labor, 20  00 

Purchase  of  animals, 134  11 

Board  of  horses, 1,032  74 

Food  for  animals, 89  78 

Apparatus,  chemicals  and  laboratory  supplies,        .        .  840  69 

Express, 19  10 

Ice 14  00 

Postage, 2  20 

Stationery, 12  05 

Rental  of  telephone, 156  00 

Sundry  incidental  expenses, 13  69  . 

4,666  41 

Total, 114,104  69 

Expenses  under  Chapter  375  of  Acts  of  1888  {Protection  of  Purity  of  Inland 

Waters)  for  Calendar  Year^  1897, 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment  Sta- 
tion,     128,296  38 

Apparatus  and  materials 2,900  60 

Rent  of  Lawrence  Experiment  Station 150  00 

Use  of  tools  and  office,  Lawrence  Experiment  Station,       .        .        .  207  16 
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Travelling  ezpeDses, 1 1*372  98 

Express  charges,  .        .        • 854  91 

Freight  and  teaming, 45  68 

Books,  stationery  and  drawing  materials, 528  86 

Maps  and  blue  prints, 187  75 

Postage  stamps, 47  81 

Printing, 848  79 

Messengers,  telegrams  and  telephone  messages,         ....  20  44 

Total, 129,910  81 


For  Food  and  Drug  Inspection  for  Year  ending  Sept,  30^  1897. 

Salaries  of  analysts, 14,889  00 

Salaries  of  inspectors, 4,050  00 

Travelling  expenses  and  purchase  of  samples, 1 ,898  90 

Apparatus  and  chemicals, 890  99 

Books, 11  00 

Index  cards, 32  45 
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ADYICE  TO  CITIES  AND  TOWNS. 


Under  the  provisions  of  chapter  375  of  the  Acts  of  1888,  entitled 
''An  Act  to  protect  the  purity  of  inland  waters,  and  to  require  con- 
saltation  T^ith  the  State  Board  of  Health  regarding  the  establishment 
of  systems  of  water  supply,  drainage  and  sewerage,**  the  Board  is 
required 

'*  from  time  to  time  to  consult  with  and  advise  the  authorities  of  cities  and 
towns,  or  ^ith  corporations,  firms  or  individuals  either  already  having  or 
intending  to  introduce  systems  of  water  supply,  drainage  or  sewerage,  as 
to  the  most;  appropriate  source  of  supply,  the  best  practicable  method  of 
assuring  the  parity  thereof'  or  of  disposing  of  their  drainage  or  sewage, 
haying  regard  to  the  present  and  prospective  needs  and  interests  of  other 
cities,  towns,  corporations,  firms  or  individuals  which  may  be  affected 
thereby.  It  shall  also  from  time  to  time  consult  with  and  advise  persons 
or  corporations  engaged  or  intending  to  engage  in  any  manufacturing  or 
other  business,  drainage  or  sewage  from  which  may  tend  to  cause  the  pol- 
lution of  any  inland  water,  as  to  the  best  practicable  method  of  preventing 
sach  pollution  by  the  interception,  disposal  or  purification  of  such  drainage 
or  sewage ;  provided^  that  no  person  shall  be  compelled  to  bear  the  ex- 
pense of  such  consultation  or  advice,  or  of  experiments  made  for  the  pur- 
poses of  this  act.  All  such  authorities,  corporations,  firms  and  individuals 
are  hereby  required  to  give  notice  to  said  Board  of  their  intentions  in  the 
premises,  and  to  submit  for  its  advice  outlines  of  their  proposed  plans  or 
schemes  in  relation  to  water  supply  and  disposal  of  drainage  and  sewage ; 
and  all  petitions  to  the  Legislature  for  authority  to  introduce  a  system  of 
water  supply,  drainage  or  sewerage  shall  be  accompanied  by  a  copy  of  the 
recommendation  and  advice  of  the  said  Board  thereon." 

During  the  year  1897  the  Board  has  given  its  advice  to  the  follow- 
ing cities,  towns,  corporations  and  individuals  who  have  applied  for 
such  advice  under  the  provisions  of  the  general  act  of  1888,  or  under 
special  acts  relating  to  water  supply  and  sewerage. 

Beplies  vrere  made  during  the  year  to  applications  made  from  the 
following  sources  for  advice  relative  to  water  supply :  Brockton, 
Billerica,  the  Trustees  of  the  Danvers  Lunatic  Hospital,  Edgartown, 
Fairhaveu,  Fall  Biver,  Falmouth,  Georgetown,  Gloucester  and  East 
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Gloucester,  Groton,  Hudson  (two  replies),  Huntington,  Lee,  the 
Massachusetts  Hospital  for  Epileptics,  the  Reformatory  Prison  for 
Women,  Med  way,  Milford,  Natick,  North  Brookfield,  Pepperell, 
Quincy,  Springfield,  Swampscott,  Waltham,  Wareham  (together 
with  Marion,  Mattapoisett  and  Fairhaven  on  application  of  Joseph 
K.  Nye),  Watertown,  Wellesley  and  Weston. 

Replies  were  made  during  the  year  relative  to  sewerage  and 
sewage  disposal,  in  answer  to  applications  from  the  following 
sources:  Abington,  Danvers,  the  Trustees  of  the  Danvers  Lunatic 
Hospital,  Haverhill,  Hull  (Point  Allerton),  Leicester.  Lexington, 
the  Massachusetts  Hospital  for  Consumptives,  the  Massachusetts 
Hospital  for  Epileptics,  Mattapoisett,  the  Metropolitan  Sewerage 
Commission  (two  replies),^ Mount  Holyoke  College  (two  replies), 
Natick  (the  Leonard  Morse  Hospital),  North  Adams,  Quincy, 
Southbridge,  Spencer,  Taunton,  the  United  States  Arsenal  at 
Watertown,  Wareham  (Onset  Bay),  Webster. 

Replies  were  also  made  to  the  authorities  of  certain  cities  and 
towns,  relative  to  the  pollution  of  streams,  as  follows :  The  water 
commissioners  of  Needham,  the  board  of  health  of  New  Bedford 
and  the  board  of  health  of  Whitman. 

Wateb  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
the  past  year,  in  reply  to  applications  for  advice  relative  to  water 
supply :  — 

BiiiLEBiGA.  The  water  supply  committee  of  Billerica  applied  to 
the  Board,  Feb.  4,  1897,  for  its  advice  relative  to  a  proposed  water 
supply  for  the  town,  to  be  taken  from  the  ground  near  the  west 
bank  of  the  Concord  River.  The  Board  replied  to  this  application 
as  follows :  — 

Ma&ou  4, 1S97. 

The  State  Board  of  Health  received  from  you,  on  Feb.  4,  1897,  an  ap- 
plication for  advice  with  reference  to  a  proposed  water  supply  for  the  town 
of  Billerica,  to  be  taken  from  the  ground  near  the  westerly  bank  of  the 
Concord  River,  a  short  distance  below  the  Comer  Bridge,  so  called,  and 
midway  between  the  villages  of  Billerica  and  North  Billerica.  Accom- 
panying the  application  was  a  report  by  your  engineer,  containing  an 
account  of  the  investigations  made  with  reference  to  a  source  of  water 
supply  and  a  plan  for  supplying  water  from  the  proposed  source  to  the 
town. 
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It  IS  stated  in  this  report  that  four  tubular  test  walls  were  driyen  at  the 
locality  described,  two  of  them  to  depths  of  20  and  21  feet,  respectively, 
and  the  others  to  depths  of  from  35  to  40  feet ;  and  it  appears  that  all 
of  the  wells  penetrated  sand  or  gravel  strata,  from  which  water  could  be 
pmnped  with  considerable  freedom  with  a  hand  pump.  A  sample  of  water 
collected  from  one  of  these  wells  having  the  least  depth,  and  sent  in  by 
you  for  analysis,  was  found  to  be  soft,  practically  colorless,  and  otherwise 
of  good  quality  for  the  purposes  of  a  public  water  supply.  The  sample 
probably  represented  water  from  the  land  side  percolating  toward  the 
river ;  but  if  a  large  quantity  of  water  should  be  pumped  from  the  ground 
at  this  place,  a  portion  of  it  might  come  by  filtration  through  the  ground 
from  the  river,  and,  while  such  water,  if  thoroughly  purified  by  its  passage 
through  the  ground,  would  not  differ  noticeably  from  water  coming  from 
the  land  side,  it  is  desirable  to  have  further  analyses  of  this  water  made 
after  a  considerable  quantity  has  been  pumped  from  the  ground,  to  learn 
whether  it  shows  any  tendency  to  deteriorate  under  such  conditions. 

The  information  contained  in  the  report  of  your  engineer  as  to  the  char- 
acter of  the  material  through  which  the  wells  were  driven  indicates  that 
its  quality  is  variable,  ranging  from  fine  sand  to  gravel ;  but  the  porous 
material,  judging  from  these  tests,  extends  to  no  great  depth,  and  no 
water  appears  to  have  been  obtained  at  a  greater  depth  than  80  feet 
below  the  surface.  It  also  appears  that  ledge  was  encountered  in  three 
of  the  wells,  in  one  of  them  at  a  depth  of  a  little  over  20  feet  beneath  the 
surface.  The  tests  are,  on  the  whole,  insufiScient  to  show  whether  there 
is  a  layer  of  porous  material  beneath  the  surface  in  this  locality  of  snfi9- 
cient  depth  and  extent  to  make  it  probable  that  enough  water  could  be 
obtained  from  the  ground  here  for  the  supply  of  the  town. 

Under  the  circumstances,  the  Board  does  not  at  present  advise  the  con- 
struction of  works  for  taking  water  from  this  source,  but  advises  that 
you  have  further  tests  made  by  driving  additional  wells  over  a  larger  area, 
to  determine  more  definitely  the  character  of  the  ground  beneath  the  surface. 
If,  upon  further  examination,  more  favorable  conditions  are  found,  it  is 
desirable  that  you  cause  a  pumping  test  to  be  made  by  pumping  continu- 
ously from  a  group  of  wells  in  this  locality  at  a  rate  as  great  as  would  be 
necessary  for  the  supply  of  a  town  of  the  size  of  Billerica,  and  for  a  sufif) 
cient  time  to  determine  whether  this  source  can  be  depended  upon  to  fur- 
nish enough  water  for  the  supply  of  the  town  at  all  times.  It  is  desirable, 
also,  in  case  a  pumping  test  is  made,  that  frequent  analyses  of  the  water 
be  made  during  its  progress,  to  obtain  more  definite  information  as  to  the 
probable  quality  of  the  water. 

The  Board  will  assist  you  in  further  investigations  by  making  such 
analyses  as  may  be  necessary,  and  will,  upon  application,  give  you  further 
advice  in  this  matter  when  you  have  the  results  of  additional  investigations 
to  present. 
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Brockton.  An  application  was  received  Jan.  11,  1897,  from  the 
water  commissioners  of  Brockton,  for  the  advice  of  the  Board  with 
reference  to  enlarging  the  water  supply  of  the  city  by  taking  the 
water  of  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and 
Plympton,  and  supplementing  it,  as  occasion  might  demand,  by 
diverting  the  water  of  Howard  and  Pine  brooks  into  the  lake  and  by 
taking  the  waters  of  Monponsett  Pond  in  the  towns  of  Hanson  and 
Hali&x.     The  Board  replied  to  this  application  as  follows :  — 

Karch  4, 1897. 

The  State  Board  of  Health  received  from  yoa,  on  Jan.  11,  1897,  an 
application  for  advice  with  reference  to  enlarging  the  water  supply  of  the 
city  of  Brockton,  accompanied  by  a  report  of  the  city  engineer  and  super- 
intendent of  water  works,  containing  an  outline  of  a  scheme  for  taJdDg 
water  from  Silver  Lake  in  the  towns  of  Pembroke,  Kingston  and  Plymp- 
ton, to  be  supplemented,  when  occasion  may  require,  by  diverting  the  water 
of  Howard  and  Pine  brooks  into  the  lake  and  by  taking  the  waters  of  Mon- 
ponsett Pond  in  the  towns  of  Hanson  and  Halifax.  In  a  subsequent  com- 
munication you  request  the  opinion  of  this  Board  as  to  the  practicability 
and  advisability  of  a  ground-water  supply  for  Brockton. 

An  examination  of  the  records  of  consumption  of  water  by  the  city  in 
the  last  few  years  shows  that  the  consumption  is  rapidly  approaching  the 
capacity  of  your  present  source  in  a  dry  year,  and  it  is  desirable  to  begin 
without  delay  the  necessary  investigations  with  a  view  to  providing  an 
ample  supply  of  water  for  the  future  needs  of  the  city. 

The  Board  has  caused  an  examination  of  Silver  Lake  to  be  made  and 
samples  of  Its  water  to  be  analyzed,  and  has  also  examined  in  a  general 
way  into  the  opportunities  for  supplementing  this  source  from  other  sources 
in  the  vicinity. 

The  analyses  of  water  from  Silver  Lake  show  that  it  is  very  soft,  nearly 
colorless,  and  generally  of  excellent  quality  for  the  purposes  of  a  public 
water  supply.  Analyses  of  samples  of  water  collected  from  the  bottom  of 
the  lake  during  the  summer  season  were  found  to  be  of  the  same  general 
character  as  those  collected  at  the  surface,  and  there  was  no  evidence  of 
the  presence  of  decaying  organic  matter  in  the  lower  layers,  such  as  is  often 
found  In  the  lower  portions  of  deep  ponds  and  reservoirs  during  the  period 
of  stagnation  in  summer. 

The  results  of  the  microscopical  examinations  show  that  the  total  num- 
ber of  organisms  present  was  small  in  all  of  the  samples,  but  that  some  of 
the  samples  contained  organisms  of  a  kind  which  have  been  known  to  cause 
trouble  from  disagreeable  tastes  and  odors  in  many  ponds  and  reservoirs. 
The  numbers  of  such  organisms  found  were  very  small,  however;  and, 
while  it  is  possible  that  at  times  the  water  will  be  affected  by  the  presence 
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of  larger  numbers  of  sach  organisms,  it  does  not  seem  probable,  in  view  of 
tiie  small  amount  of  organic  matter  in  the  water,  as  indicated  by  the  chem- 
ical analyses,  that  its  quality  will  be  seriously  affected  from  this  cause. 
There  are  several  areas  of  swamp  land  of  considerable  size  on  the  borders 
of  the  lake  which  should  be  drained  to  prevent  injury  to  the  quality  of  the 
water.  The  water-shed  contains  a  very  small  population,  but  it  is  under- 
stood that  the  lake  is  used  to  a  considerable  extent  as  a  summer  resort, 
and  it  will  be  necessary  to  prevent  danger  of  the  pollution  of  the  water 
from  this  cause. 

Silver  Lak^  alone  will  probably  furnish  from  50  to  75  per  cent,  more 
water  in  a  series  of  very  dry  years  than  your  present  source  would  yield ; 
but  by  the  provisions  of  chapter  442  of  the  Acts  of  1893  the  town  of 
Whitman  has  the  right  to  a  supply  from  this  source,  and  in  certain  contin- 
gencies the  small  towns  of  Pembroke  and  Hanson  may  be  supplied  by  the 
town  of  Whitman,  so  that  the  quantity  of  water  available  for  Brockton 
would  provide  for  only  a  limited  number  of  years  in  the  future. 

From  the  information  at  present  available  it  appears  to  be  practicable 
to  divert  the  waters  of  Howard  and  Pine  brooks,  at  points  where  the  area 
of  their  combined  water-sheds  will  amount  to  about  4.2  square  miles,  into 
Silver  Lake  by  gravity  and  at  a  small  cost. 

Analyses  of  the  water  of  these  brooks  show  that  it  is  highly  colored  and 
contains  a  considerable  amount  of  organic  matter  in  solution,  probably 
derived  from  contact  of  the  water  with  vegetable  matter  in  swamps.  By 
diverting  this  water  into  the  lake,  however,  an  opportunity  will  be  afforded 
for  bleaching  and  sedimentation  and  other  improvements  which  take  place 
in  a  large  lake  where  the  water  is  stored  for  a  period  of  many  months,  so 
that  it  is  not  likely  that  the  water  of  these  sources  will  have  an  unfavor- 
able effect  upon  the  quality  of  the  water  of  the  lake.  Moreover,  it  may  be 
possible  to  make  a  material  improvement  in  the  quality  of  this  water  by 
di^aining  the  swamps  on  the  water-sheds  of  the  brooks. 

The  quantity  of  water  which  Silver  Lake  would  yield  if  these  brooks 
should  be  diverted  into  it  would  be  sufficient  for  the  needs  of  Brockton  and 
Whitman  for  about  twenty  years,  should  these  places  continue  to  grow  at 
as  rapid  a  rate  as  in  the  past,  and  making  a  liberal  allowance  for  the 
increasing  quantity  of  water  used  per  inhabitant. 

The  second  method  suggested  for  augmenting  the  supply  from  Silver 
Lake  is  by  utilizing  the  water  of  Monponsett  Pond.  The  water-shed  and 
storage  capacity  of  this  pond  are  so  large  that,  taken  in  connection  with 
Silver  Lake  and  the  water-sheds  of  Howatd  and  Pine  brooks,  it  would 
furnish  a  supply  for  Brockton  and  Whitman  for  a  very  long  time  in  the 
future. 

An  examination  of  the  water  of  the  pond,  however,  shows  that  it  is 
highly  colored  and  contains  a  very  large  amount  of  organic  matter,  which 
would  make  it  a  decidedly  objectionable  source  of  water  supply  in  its 
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present  state.  Its  poor  quality  is  dae  partly  to  the  character  of  the  pond, 
which  appears  to  be  a  shallow  basin  with  a  maddy  bottom  containing  a  large 
amount  of  organic  matter^  and  partly  to  the  water-shed,  which  includes  the 
area  known  as  the  Great  Cedar  Swamp.  The  conditions  are  such  that  it 
does  not  appear  to  be  feasible  to  make  any  material  improyement  in  the 
quality  of  water  which  this  source  will  furnish ;  and  in  its  present  state 
it  is  not  only  unsuitable  for  domestic  uses,  but  it  is  also  probable  that,  if 
any  considerable  quantity  of  water  containing  so  large  an  amount  of  oi^anic 
matter  should  be  discharged  directly  into  Silver  Lake,  it  would  have  an 
unfavorable  effect  upon  the  quality  of  the  water  of  that  source. 

A  general  examination  of  the  territory  in  the  vicinity  of  Silver  Lake 
indicates  that  there  are  other  sources  from  which  it  appears  to  be  prac- 
ticable to  obtain  a  large  supplementary  supply  of  water  of  better  quality 
than  that  of  Monponsett  Pond,  when  the  requirements  of  the  city  and  town 
may  make  it  necessary ;  and  the  Board  would  advise  that  the  selection  of 
a  source  be  deferred  until  a  thorough  investigation  of  possible  sources  is 
made,  which  may  indicate  more  clearly  than  the  information  at  present 
available  the  most  appropriate  source  from  which  to  supplement  the  supply 
in  the  future. 

From  the  investigation  thus  far  made  the  Board  concludes  that  Silver 
Lake  is  probably  the  most  appropriate  source  of  future  water  supply  for 
Brockton ;  and,  since  the  town  of  Whitman  is  in  need  of  a  better  supply 
than  it  now  has,  it  will  probably  be  to  the  pecuniary  advantage  of  both 
Whitman  and  Brockton,  as  already  stated  in  a  previous  communication,  to 
construct  works  jointly  rather  than  to  construct  independent  works. 

The  situation  of  Howard  and  Pine  brooks  is  such  that  they  would 
naturally  be  the  first  sources  from  which  to  supplement  the  yield  of  Silver 
Lake ;  and  it  is  desirable  that  the  right  to  use  the  water  of  these  sources 
be  secured  in  the  beginning,  since  an  auxiliary  supply  is  likely  to  be  needed 
in  a  few  years  after  the  water  of  Silver  Lake  shaU  have  been  intro- 
duced. 

With  regard  to  the  practicability  and  advisability  of  a  ground-water 
supply  for  Brockton  the  Board  cannot  give  you  a  definite  opinion,  since  it 
is  not  informed  of  any  territory  within  a  reasonable  distance  of  the  city 
from  which  there  is  reason  to  expect  that  a  large  supply  of  ground  water 
may  be  obtained.  In  general,  a  good  ground  water  is  better  for  domestic 
uses  than  a  surface  water,  on  account  of  its  attractive  appearance  and 
freedom  from  taste  and  odor.  At  the  places  where  large  ground-water 
supplies  have  been  obtained  for  the  supply  of  cities  and  towns  in  this  State 
extensive  collecting  systems  have  usually  been  found  necessary ;  and,  since 
a  ground  water  deteriorates  rapidly  upon  exposure  to  light,  in  order  to 
keep  it  in  satisfactory  condition  it  is  essenldal  that  it  be  kept  from  exposure 
to  light  both  at  the  source  and  in  distributing  reservoirs  or  tanks.  With 
such  a  source  it  would  be  necessary,  in  designing  your  distributing  reser- 
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Yoirs  and  tanks,  that  yon  make  provision  for  coyering  them.  If  you  haye 
in  view  any  source  from  which  it  is  thought  that  it  may  be  practicable  to 
obtain  a  supply  of  ground  water  for  the  city,  the  Board  will  co-operate  with 
you  in  making  an  examination,  if  you  so  request,  and  will  advise  you  as  to 
the  practicability  of  developing  it  for  the  supply  of  the  city. 

Danvers  Lunatic  Hospital.  The  superintendent  of  the  State 
Lunatic  Hospital  at  Danvers  applied  to  the  Board,  Nov.  4,  1897,  for 
its  advice  with  reference  to  a  proposed  water  supply,  to  be  taken  from 
wells  on  the  hospital  grounds.  The  Board  replied  to  this  application 
as  follows :  — 

Dec.  3, 1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  4,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
Danvers  Insane  Asylum,  and  has  caused  an  examination  of  the  locality 
from  which  the  proposed  supply  is  to  be  drawn  to  be  made  by  one  of  its 
engineers,  and  a  sample  of  the  water  of  a  tubular  test  well  at  this  place 
to  be  analyzed. 

The  results  of  this  analysis  show  that  the  water  is  quite  hard,  and  has 
at  some  time  been  highly  polluted  by  sewage,  and  it  has  not  been  com- 
pletely purified  in  its  subsequent  passage  through  the  ground.  It  is,  there- 
fore, an  unsafe  water  for  drinking  or  other  domestic  uses,  and  the  Board 
does  not  advise  the  use  of  water  from  this  source  for  the  supply  of  the 
hospital. 

Edgabtown.  The  Edgartown  Water  Company  applied  to  the 
Board,  March  8,  1897,  for  its  advice  relative  to  a  proposed  water 
supply,  to  be  taken  from  the  ground  at  a  place  known  as  **  Win- 
tucket  Bottom."    The  Board  replied  to  this  application  as  follows :  — 

Mabck  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Edgartown,  in  which  you  state  that  you  propose  to  take  water 
from  the  neighborhood  of  '^  Wintucket  Bottom,"  not  far  from  the  northerly 
end  of  Great  or  Herring  Pond. 

The  Board  has  caused  an  examination  of  this  locality  to  be  made  by  its 
engineer,  and  has  analyzed  two  samples  of  water,  one  collected  by  you  in 
November,  1895,  and  another  collected  on  March  10,  1897.  The  results 
of  these  analyses  show  that  the  water  is  of  excellent  quality  in  all  respects 
for  the  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water,  the  indications  are  favorable,  both 
as  regards  the  porosity  of  the  soil  and  the  freedom  with  which  water  could 
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be  pumped  from  the  test  well,  to  obtaining  a  large  yield  of  water  from  tlie 
ground  at  this  place ;  and  the  Board  would  advise  that  the  proposed  source 
is  a  suitable  one  from  which  to  take  a  water  supply  for  the  town  of  Edgar* 
town. 

It  will  be  necessai*y,  in  case  the  supply  is  drawn  from  the  ground,  to 
provide  for  delivering  the  water  to  consumers  without  exposure  to  the 
light,  either  at  the  source  or  in  a  distributing  reservoir  or  tank,  in  order 
to  avoid  danger  of  its  deterioration  from  this  cause. 

Faihhaven.  Information  was  received  by  the  Board  of  the  occur- 
rence of  cases  of  lead  poisoning,  and  the  Board  at  once  ordered  an 
examination  to  be  made  with  reference  to  the  presence  of  lead  in  the 
water  distributed  in  Fairhaven.  The  following  statement  was  made 
to  the  board  of  health  of  Fairhaven :  — 

Boston,  May  18, 1S97. 

The  State  Board  of  Health,  having  been  informed  by  you  of  the  exist- 
ence of  cases  of  lead  poisoning  in  the  town  of  Fairhaven,  has  caused  sam- 
ples of  water  to  be  collected  from  a  number  of  houses  in  the  town  supplied 
with  water  from  the  public  water  works,  and  has  had  them  analyzed  to  de- 
termine the  quantity  of  lead  present  in  the  water. 

The  results  of  these  analyses  show,  in  all  cases,  the  presence  of  lead- 
the  amounts  in  many  cases  being  so  large  as  to  be  injurious  to  the  health 
of  those  who  may  drink  the  water.  Large  quantities  of  lead  were  some- 
times found  in  samples  collected  soon  after  the  water  had  been  drawn 
freely  from  the  pipes. 

There  is  no  method  known  to  the  Board  for  readily  removing  lead  from 
the  water ;  and  boiling  the  water,  as  in  some  processes  of  cooking,  tends 
to  concentrate  a  quantity  of  lead,  and  thereby  renders  it  more  harmful. 

The  Board  would,  therefore,  advise  that  you  warn  the  inhabitants  of  the 
danger  of  drinking  water  that  has  passed  through  lead  pipes,  and  that 
provision  be  made  for  securing  the  removal  of  lead  pipes  wherever  used 
for  distributing  or  service  pipes  in  connection  with  the  public  water  supply. 

On  May  26,  the  board  of  health  of  Fairhaven  published  a  notice 
warning:  the  citizens  with  reference  to  the  use  of  this  water. 

Fall  Efver.  An  application  was  received  from  the  water  board 
of  Fall  River,  Aug.  25,  1896,  for  advice  as  to  the  best  method  of 
preventing  the  pollution  of  the  public  water  supply.  The  Board 
replied  to  this  application  as  follows :  — 

Sept.  7, 1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  the  danger  of  the  pollution  of  North  Watuppa  Lake,  the 
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source  of  water  supply  of  the  city  of  Fall  River,  by  boating,  bathing  and 
excursion  parties  of  various  sorts,  and  has  caused  an  examination  of  the 
lake  and  its  surroundings  to  be  made  on  several  occasions  by  its  engineers. 

These  examinations  indicate  that  the  lake  and  its  shores  are  visited  by 
considerable  numbers  of  people  at  times  in  the  summer  season,  who  engage 
in  boating  and  fishing  upon  the  lake  itself  or  in  picnics  upon  its  shores, 
and  it  is  said  that  large  numbers  of  people  visit  the  lake  in  the  winter  time 
for  skating. 

There  is  no  doubt  that  the  unrestricted  use  of  the  lake  in  this  way  con- 
stitutes a  danger  to  the  purity  of  your  water  supply;  and  while  at  the 
present  time  the  danger  of  serious  contamination  of  the  drinking  water 
of  the  city  from  this  cause  is  small,  it  should,  nevertheless,  be  avoided. 
Trespassing  upon  the  shores  of  the  lake  or  upon  the  lake  itself  can  be  con- 
trolled by  acquiring  a  strip  of  land  bordering  its  shores ;  and  it  is  under- 
stood that  the  city  is  now  acquiring  land  about  the  lake,  under  authority 
granted  by  the  Legislature.  Bathing  in  ponds  used  as  sources  of  water 
supply  is  already  prohibited  by  statute.  While  it  would  seem  to  be  no 
great  hardship  if  all  persons  were  prevented  from  using  the  lake  at  any 
time  as  a  place  of  resort,  since  there  are  other  waters  in  the  vicinity  which 
may  be  so  used,  it  might,  nevertheless,  be  practicable,  with  suitable  re- 
strictions and  supervision,  to  aUow  a  limited  number  of  people  to  visit  the 
lake  for  fishing  or  boating  in  the  day  time,  as  is  done  in  similar  cases  by 
other  cities  of  the  State. 

The  Board  would  call  attention,  in  this  connection,  to  two  other  possible 
sources  of  contamination  of  your  water  supply. 

There  is  already  a  considerable  number  of  dwelling-houses  within  the 
water-shed  of  the  lake,  which  lies  close  to  the  densely  populated  portion 
of  the  city ;  and,  as  no  means  are  provided  for  removing  the  sewage  from 
these  houses  to  some  place  of  disposal  outside  the  water-shed,  some  of  it 
probably  finds  its  way,  directly  or  indirectly,  into  the  lake.  While  the 
pollution  of  the  lake  from  this  cause  is  probably  slight  at  the  present  time, 
it  is  likely  to  increase  rapidly  should  the  population  within  the  water-shed 
increase  materially  in  the  future,  as  it  seems  likely  to  do,  owing  to  the 
proximity  of  the  city. 

An  examination  of  the  South  Lake  indicates  that  it  may  receive  at  times 
a  considerable  quantity  of  sewage,  and  it  appears  to  be  possible,  under 
present  conditions,  for  water  from  the  South  Lake  to  flow  into  the  North 
Lake  at  a  time  when  no  water  is  being  drawn  by  the  mills  on  the  Queque- 
chan  River,  and  it  is  desirable  that  some  provision  be  made  for  prevent- 
ing water  from  the  South  Lake  from  flowing  into  the  North  Lake  at  any 
time. 

Faucouth.  An  application  was  received  Nov.  8, 1897,  from  John 
S.  Bleakie  and  others  for  advice  with  reference  to  a  proposed  water 
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SQpply  for  the  Tillages  of  Falmontfa  and  Woods  Hole,  to  be  taken 
from  Long  Pond  in  Falmoodi.  The  Board  replied  to  this  applica- 
tion as  follows :  — 

Dbc.  3, 1897. 

The  State  Board  of  Health  has  considered  your  application  with  refer- 
ence to  a  proposed  water  supply  for  the  Tillages  of  Falmoath  and  Woods 
Hole  in  the  town  of  Falmoath,  to  be  taken  from  Long  Pond  in  that  town, 
and  has  caused  an  examination  of  the  proposed  source  of  supply  to  be  made 
by  its  engineer  and  samples  of  the  water  to  be  analyzed. 

The  area  of  the  pond  and  its  water-shed  are  such  that  it  will  furnish 
a  much  laiger  quantity  of  water  than  is  likely  to  be  needed  for  the  supply 
of  Falmouth. 

Chemical  examinations  of  samples  of  water  from  liie  pond  show  that  it 
is  soft  and  nearly  colorless,  and  the  indications  are  that  its  quality  would 
generally  be  excellent  for  the  purposes  of  a  public  water  supply.  The 
microscopical  examinations,  however,  show  the  presence,  in  smaU  numbers, 
of  organisms  of  a  kind  which  have  been  known  to  cause  disagreeable  tastes 
and  odors  in  other  ponds  and  resenroirs,  and  it  is  possible  that  liie  water 
of  this  pond  is  subject,  in  common  with  many  ponds,  at  occasional  periods 
to  a  disagreeable  taste  and  odor. 

An  examination  of  the  water  of  Grew's  Pond,  lying  just  south  of  Long 
Pond,  shows  that  the  water  is  of  much  less  satisfactory  quality  than  that 
of  Long  Pond. 

A  good  ground  water  would  be  more  satisfactory  as  a  source  of  water 
supply  than  the  water  of  Long  Pond,  on  account  of  its  freedom  at  all  times 
from  taste  and  odor.  The  shores  of  the  pond,  particularly  about  the 
southerly  end,  appear  to  be  of  a  gravelly  nature,  and  it  is  possible  that 
a  sufficient  supply  of  water  for  the  town  could  be  obtained  from  the  ground 
in  this  vicinity. 

In  view  of  the  circumstances,  the  Board  would  advise  that  investigations 
be  made  to  determine  whether  it  is  practicable  to  obtain  a  sufficient  supply 
of  good  ground  water  for  the  town  before  constructing  works  to  draw 
a  supply  directly  from  Long  Pond. 

Should  you  decide  to  make  further  investigations  with  a  view  to  obtain- 
ing a  ground-water  supply,  the  Board  will,  if  you  so  request,  assist  you  by 
making  analyses  of  samples  of  water,  and  will  give  you  further  advice  in 
the  matter  when  you  have  the  results  of  further  investigations  to  present. 

Georgetown.  The  selectmen  of  Georgetown  applied  to  the 
Board,  April  26,  1897,  for  its  advice  relative  to  a  proposed  water 
supply  for  the  town,  to  be  taken  either  from  Bock  Pond  or  from 
Pentucket  Pond  as  a  public  water  supply  for  the  town.  The  Board 
replied  to  this  application  as  foUows :  — 
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Aro.  6, 1897. 

The  State  Board  of  Health  has  conBidered  your  application  with  reference 
to  a  proposed  water  supply  for  the  town  of  Georgetown,  in  which  you  state 
that  your  plan  is,  in  general,  to  use  the  water  of  Rock  Pond  or  of  Pen- 
tacket  Pond  as  your  source  of  supply,  and  has  caused  an  examination  of 
these  ponds  and  their  surroundings  to  be  made  by  its  engineer  and  samples 
of  the  water  to  be  analyzed. 

Either  of  these  ponds  is  capable  of  supplying  a  much  larger  population 
than  is  found  at  present  in  the  town  of  Georgetown,  but  chemical  exam- 
inations show  that  the  water  is  highly  colored  and  contains  a  large  amount 
of  organic  matter,  which  will  make  the  water  objectionable  for  drinking 
and  other  domestic  uses.  The  Board,  therefore,  does  not  advise  the  use 
of  water  from  either  of  these  ponds  for  the  supply  of  Georgetown,  but 
advises  that  you  investigate  other  available  sources,  to  ascertain  whether 
a  better  one  cannot  be  found. 

In  connection  with  the  investigation  of  Bock  and  Pentucket  ponds,  the 
Board  caused  analyses  to  be  made  of  the  water  of  Bald  Pate  Pond,  so 
called,  in  the  southerly  portion  of  the  town.  These  analyses  show  that 
the  water  of  this  pond  is  much  better  than  any  of  the  others,  but  it  has, 
nevertheless,  considerable  color,  and  further  examinations  are  necessary 
in  order  to  determine  the  probable  quality  of  the  water. 

In  general,  a  supply  of  water  drawn  from  the  ground  is  much  to  be  pre- 
ferred to  a  supply  taken  from  a  surface  source,  because  good  ground  water 
is  clear,  colorless  and  free  from  unpleasant  taste  or  odor,  and,  if  taken 
from  unpolluted  territory,  may  be  nearly  as  soft  as  a  surface  water ;  and 
the  Board  would  advise  that,  in  making  further  investigations  relative  to 
a  water  supply,  you  determine  whether  there  is  any  territory  in  the  vicinity 
of  the  town  from  which  a  sufficient  supply  of  ground  water  is  likely  to  be 
obtained.  If  such  a  locality  is  found,  tests  should  be  made  to  determine 
the  probable  quantity  and  quality  of  water  obtainable. 

It  is  also  suggested  that  you  have  samples  of  water  from  Bald  Pate  Pond 
collected  and  analyzed  from  time  to  time. 

The  Board  will  assist  you  in  these  investigations  by  making  analyses  of 
samples  of  water,  and  wiU,  upon  application,  advise  you  further  in  this 
matter  when  you  have  the  results  of  further  investigations  to  present. 

Gloucester.  The  board  of  health  of  Gloucester  applied  to  the 
State  Board  of  Health,  Dec.  14,  1896,  requesting  an  examination 
of  the  quality  of  the  water  supplied  to  the  city,  including  an  exam- 
ination of  the  water  in  the  reservoir  at  Bond's  Hill.  The  Board 
replied  to  this  application  as  follows :  — 

Mabch  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  Dec.  14,  1896,  a  com- 
Dumication  requesting  a  careful  examination  of  the  quality  of  the  water 
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supplied  to  the  inhabitants  of  Gloucester  from  the  Gloucester  water  works. 
Subsequently,  in  response  to  a  request  of  the  Board  for  information  as  to 
the  prevalence  in  Gloucester  of  diseases  which  might  be  attributable  to  the 
poUution  of  the  water,  the  Board  received  statements  as  to  the  number  of 
cases  of  typhoid  fever  in  the  city,  showing  that  41  cases  of  this  disease 
had  occurred  during  the  year  1896,  12  occurring  in  each  of  the  months  of 
September  and  October,  6  in  the  month  of  November,  2  each  in  the  months 
of  January,  June,  August  and  December,  and  1  in  each  of  the  months  of 
March,  April  and  July. 

It  appears  from  the  record  of  deaths,  as  returned  to  the  Secretary  of 
the  Commonwealth,  that  there  were  10  deaths  from  typhoi^  fever  in 
Gloucester  in  the  year  1896,  or  twice  as  many  as  the  highest  number 
occurring  in  any  year  during  the  previous  five  years,  making  the  death 
rate  from  typhoid  fever  in  1896  3.5  per  10,000  living.  While  this  death 
rate  is  but  little  if  any  larger  than  that  of  many  cities  of  the  State,  it  is 
a  little  greater  than  the  average  death  rate  from  this  cause  in  all  of  the 
cities ;  and,  while  this  rate  does  not  indicate  a  very  serious  epidemic  in 
Gloucester  during  1896,  it  nevertheless  shows  that  the  disease  was  con- 
siderably more  prevalent  than  in  the  previous  five  years. 

It  appears  from  the  first  annual  repoi*t  of  the  water  commissioners  that 
the  water  used  for  the  supply  of  the  city  during  the  year  1896  was  drawn 
from  Wallace  Pond  during  the  first  half  of  the  year  or  until  July  1,  with 
the  exception  of  seven  days  in  the  months  of  April,  May  and  June,  when 
water  was  di*awn  from  Dike's  Meadow  reservoir.  From  July  1  to  Decem- 
ber 1  the  supply  was  drawn  exclusively  from  Dike's  Meadow  reservoir ; 
and,  from  the  statement  of  the  number  of  cases  of  typhoid  fever  occurring 
between  Jan.  1  and  Dec.  1,  1896,  it  appears  that  33  out  of  a  total  of  39 
occurred  during  the  period  when  water  was  being  used  from  this  reservoir. 

The  Board  is  informed  that  the  water-shed  of  this  reservoir  contains  no 
human  habitation,  and  the  water  does  not  appear  to  be  exposed  to  sewage 
pollution  from  any  source  at  the  present  time.  An  examination  of  the 
Bond's  Hill  distributing  reservoir  shows  no  change  in  the  conditions  affect- 
ing this  reservoir  since  the  last  examination  by  the  Board  was  made  in 
1895,  and  in  this  case  also  there  is  no  reason  for  thinking  that  the  water 
has  been  polluted  by  sewage,  since  the  reservoir  is  situated  in  an  unin- 
habited region.  Moreover,  the  chemical  analyses  of  the  water  of  these 
reservoirs  made  recently  do  not  show  that  any  material  change  has  taken 
place  in  the  character  of  the  water  as  compared  with  the  analyses  of  pre- 
vious years.  Under  the  circumstances,  there  appears  to  be  no  reason,  in 
the  opinion  of  the  Board,  for  attributing  the  prevalence  of  typhoid  fever 
in  the  latter  part  of  1896  to  the  water  supplied  to  the  city  from  the  Glouces- 
ter water  works. 

The  water-shed  of  Wallace  Pond  is  free  from  human  habitations,  but 
there  is  a  picnic  ground  at  its  lower  end  which  is  said  to  be  used  to  a  con- 
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siderable  extent  in  the  snmmer  season ;  and  it  is  very  desirable,  in  order 
to  ayoid  danger  of  the  pollution  of  the  water,  that  the  use  of  territory  in 
the  vicinity  of  your  sources  of  water  supply  for  such  purposes  should  be 
preyented. 

The  Board  would  also  repeat  the  suggestion  made  in  previous  replies, 
that  the  water  supply  of  Gloucester  could  undoubtedly  be  improved  in 
appearance  and  in  other  respects  by  the  removal  of  stumps,  soil  and  vege- 
table matter  from  the  bottom  and  sides  of  the  reservoirs. 

Gloucester.  Information  was  received  from  the  board  of  health 
of  Gloucester  that  the  water  supply  furnished  to  fishing  vessels  by 
Adolph  Voss  of  East  Gloucester  appeared  to  be  derived  from  ob- 
jectionable sources.  The  Board  made  an  examination  of  the  terri- 
tory from  v^hich  this  water  was  derived  and  the  place  in  which  it 
was  stored.  The  walled  cellar  of  a  large  wooden  building  consti- 
tuted the  reservoir,  and  this  was  subject  to  pollution  from  an  adjoin- 
ing stable-yard,  and  other  objectionable  sources  along  the  brook  which 
supplied  the  reservoir.  Chemical  analysis  of  the  water  also  gave  evi- 
dence of  serious  pollution. 

The  Board,  therefore,  sent  a  communication  to  the  board  of  health 
of  Gloucester,  June  4,  1897,  informing  them  that  the  analysis  and 
inspection  showed  "  that  this  source  of  water  supply  is  very  seriously 
polluted  and  is  a  possible  source  of  disease.  The  Board,  therefore, 
recommends  that  your  board  take  prompt  action  in  preventing  its 
further  use,  either  for  drinking,  for  culinary  or  domestic  uses.'' 

This  recommendation  was  complied  with  by  the  board  of  health 
of  Gloucester. 

Groton.  The  Groton  Water  Company  applied  to  the  Board, 
March  8,  1897,  for  its  advice  relative  to  a  proposed  water  supply  to 
be  taken  from  springs  near  Baddacook  Pond,  and  from  the  pond 
itself  when  the  springs  were  found  to  be  insufficient.  The  Board  re- 
plied to  this  application  as  follows :  — 

Aphil  21,  1897. 

The  State  Board  of  Health  received  from  you,  on  March  8,  1897,  an 
application  for  advice  with  reference  to  a  proposed  source  of  water  supply 
for  the  town  of  Groton,  to  be  taken  from  springs  in  the  vicinity  of  Shat- 
tuck  Meadow,  so  called,  about  1,600  feet  from  the  westerly  shore  of 
Baddacook  Pond,  and  to  be  supplemented  by  taking  water  directly  from 
Baddacook  Pond,  in  case  the  yield  of  the  springs  should  prove  insufficient 
for  the  supply  of  the  town. 

Subsequently  plans  were  received   showing  a  well  in  the  Shattuck 
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Meadow,  a  pipe  about  1,600  feet  in  length  leading  from  the  well  to  a 
proposed  pumping  station  on  the  westerly  shore  of  Baddacook  Pond,  a  line 
of  force  main  from  the  pumping  station  to  an  open  distributing  resenroir 
to  be  located  on  Gibbet  Hill,  and  a  system  of  distributing  pipes  in  the 
town. 

Since  the  application  was  made,  you  have  made  tests  of  the  ground  by 
means  of  tubular  wells  at  three  places  within  the  water-shed  of  Baddacook 
Pond ;  one  at  the  proposed  location  of  the  well  in  the  Shattuck  Meadow ; 
another  in  the  vicinity  of  the  proposed  pumping  station,  on  the  westerly 
side  of  the  pond ;  and  the  third  on  the  south-westerly  side  of  the  pond,  at  a 
place  known  as  the  ^'  sandy  shore."  The  results  of  the  tests  made  at  the 
first  two  places  were  unfavorable  and  no  water  was  obtained  from  the 
wells,  but  the  test  wells  on  the  south-westerly  side  of  the  pond  penetrated 
a  stratum  of  coarse  gravel  from  which  water  could  be  pumped  freely  with 
a  hand  pump. 

Samples  of  water  from  three  test  wells  at  this  place  have  been  analyzed 
by  the  Board,  and  the  results  show  that  the  water  is  very  soft,  the  hard- 
ness being  much  less  than  that  of  any  other  source  that  has  been  examined 
in  the  vicinity  of  Groton,  and  in  other  respects  also  the  water  is  of  excel- 
lent quality  for  the  purposes  of  a  public  water  supply. 

With  regard  to  the  quantity  of  water  that  may  be  obtained  from  this 
source,  a  definite  estimate  cannot  be  made  with  present  information ;  but, 
judging  from  the  character  of  the  surface  of  the  ground  in  the  vicinity  of 
the  pond,  which  is  favorable  to  the  absorption  of  a  large  portion  of  the 
water  falling  upon  it,  the  porosity  of  the  soil,  as  indicated  by  the  material 
taken  from  the  test  weUs,  and  the  freedom  with  which  water  could  be 
pumped  from  the  wells,  it  may  be  said  that  the  conditions  are  favorable  to 
obtaining  a  large  yield  of  water  from  the  ground  at  this  place.  Moreover, 
if  the  ground  water  should  be  lowered  by  pumping  from  a  well  or  wells 
here,  it  is  probable  that  the  supply  would  be  augmented  by  the  filtration 
of  water  from  the  pond  through  the  ground  and  into  the  wells.  Water 
derived  by  filtration  from  the  pond  in  this  way  would  probably  not  differ 
materially  in  quality  from  water  derived  from  the  land  side. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  a  sup- 
ply from  the  ground  in  the  vicinity  of  the  test  wells  on  the  south-westerly 
shore  of  Baddacook  Pond  will  give  more  satisfactory  results  as  to  the  quality 
of  the  water  than  any  source  examined  in  the  vicinity  of  Groton,  and  the 
indications  are  favorable  to  obtaining  a  sufficient  quantity  of  water  at  this 
place  for  the  supply  of  the  town.  The  Board  would  advise,  however,  that, 
before  finally  constructing  works  for  taking  a  supply  from  this  source,  you 
make  a  more  thorough  examination,  to  determine  the  depth  and  extent  of 
the  porous  lAaterial  in  this  vicinity,  and  to  determine,  beyond  a  reasonable 
doubt,  whether  the  quantity  of  water  to  be  obtained  from  the  ground  here 
is  likely  to  be  sufficient  for  the  supply  of  Groton  at  all  times. 
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The  plans  of  the  proposed  water  works  for  Groton  provide  for  an  open 
distributing  reservoir.  Experience  in  this  State  with  such  reservoirs,  when 
used  for  the  storage  of  ground  water,  has  shown  in  all  cases  that  the  water 
has  greatly  deteriorated,  on  account  of  the  presence  of  large  numbers  of 
minute  organisms  which  multiply  rapidly  in  a  ground  water  exposed  to 
light,  and  impart  to  the  water  a*disagreeable  taste  and  odor.  The  Board 
would  advise  that  the  proposed  distributing  reservoir  be  covered  so  that 
the  water  will  not  be  exposed  to  the  light. 

Hudson.  The  water  commissioners  of  Hudson  applied  to  the 
Board,  Jan.  27,  1897,  for  its  advice  relative  to  the  question  of 
enlarging  and  improving  the  water  supply  of  the  town.  The 
Board  replied  to  this  application  as  follows :  — 

Fbb.  17,  1897. 

The  State  Board  of  Health  received  from  you,  on  Jan.  27, 1897,  an  appli- 
cation for  advice  with  reference  to  enlarging  and  improving  the  water 
supply  of  Hudson,  in  which  you  state  that  you  propose,  first,  to  build  a 
new  dam  about  500  feet  below  the  present  dam  at  the  outlet  of  Gates  Pond, 
jour  present  source  of  water  supply,  thereby  making  available  an  addi- 
tional water-shed  of  about  26  acres ;  and,  second,  to  divert  into  the  upper 
end  of  Gates  Pond  the  water  of  a  small  brook  having  a  drainage  area  of 
about  123  acres  at  the  proposed  point  of  diversion.  It  is  understood  that 
jou  also  propose,  in  constructing  the  new  dam,  to  raise  the  water  in  Gates 
Pond  about  2  feet  above  its  present  high-water  level,  thereby  increasing 
somewhat  the  head  under  which  water  would  be  supplied  to  the  town  and 
increasing  considerably  the  storage  capacity  of  the  pond. 

It  appears  from  your  records  of  the  height  of  water  in  Gates  Pond  that 
the  pond  has  not  overflowed  for  a  period  of  seven  years,  several  of  them 
years  of  more  than  average  rainfall;  so  that,  while  no  records  of  con- 
sumption have  been  kept,  the  indications  are  that  the  quantity  of  water 
used  by  the  town  is  already  in  excess  of  the  yield  of  Gates  Pond  in  a  series 
of  very  dry  years,  such  as  have  occurred  in  the  psist,  and  an  additional 
supply  is  necessary. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
a  general  examination  of  the  pond  and  of  the  water-shed  from  which  you 
propose  to  take  an  additional  supply  of  water  to  be  made  by  its  engineer, 
and  has  caused  samples  of  the  water  collected  from  the  brook  below  Gates 
Pond,  and  of  the  brook  which  you  propose  to  divert  into  the  upper  end  of 
the  pond,  to  be  analyzed. 

The  quality  of  the  water  of  the  brook  at  the  site  of  the  proposed  dam 
below  Gates  Pond  is  found  from  this  examination  to  be  excellent  for  water- 
supply  purposes ;  but  the  increase  in  the  area  of  water-shed  and  in  the 
storage  capacity  of  the  pond  that  might  be  made  available  by  constructing 
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the  proposed  dam,  and  the  slight  increase  in  the  head  under  which  water 
would  be  supplied  to  the  town  that  would  be  obtained  by  raising  the  pond, 
would  not  warrant  the  outlay.  It  appears,  however,  that  measurements  of 
the  quantity  of  water  flowing  in  the  stream  just  below  the  present  dam  in- 
dicate that  the  loss  of  water  by  leakage  past  the  present  dam  is  large,  and 
might  be  much  larger  when  the  pond  is  full,  or  nearly  so,  and  it  farther 
appears  that  you  consider  it  necessary  either  to  strengthen  the  present  dam 
or  to  construct  a  new  one ;  so  that,  under  the  circumstances,  it  is  probably 
best  to  construct  the  new  dam,  as  proposed,  and  if  the  exti'a  area  of  pond 
that  will  be  created  by  this  dam  is  properly  prepared  for  the  storage  of 
water  by  the  removal  of  the  soil  and  vegetable  matter  from  the  area  flowed, 
the  quality  of  the  water  is  not  likely  to  be  affected  unfavorably  by  the 
changes  in  its  area  and  capacity. 

The  second  portion  of  the  proposed  plan  is  to  increase  the  capacity  of 
Gates  Pond  by  diverting  into  it  the  water  of  a  small  brook  which  drains 
a  water-shed  contiguous  to  that  of  the  pond  on  the  north.  By  this  plan  a 
large  addition  will  be  made  to  the  capacity  of  your  present  works  for  sup- 
plying the  town  with  water ;  but  it  is  said  that  this  brook  becomes  dry  in 
the  summer  season,  and  the  conditions  appear  to  be  such  that  the  yield  to 
be  obtained  from  its  water-shed  may  be  smaller  in  proportion  to  its  area 
than  that  of  the  immediate  water-shed  of  Gates  Pond ;  and  if  the  town 
should  continue  to  grow  at  the  same  rate  as  it  has  in  the  past  ten  years, 
and  if  the  quantity  of  water  used  per  inhabitant  increases  as  in  most 
places,  it  is  probable  that  a  further  additional  supply  would  be  needed 
in  a  few  years. 

The  quality  of  the  water  of  this  brook  is  indicated  by  analyses  of  two 
samples  collected  on  Feb.  10,  1897,  at  a  time  when  there  was  a  large  flow 
in  the  brook  from  a  recent  rain  and  from  melting  snow.  One  of  the  sam- 
ples, collected  at  the  point  at  which  it  is  proposed  to  divert  the  water, 
showed  that  the  water  has  a  very  high  color,  and  contains  a  very  large 
amount  of  organic  matter,  as  indicated  by  the  albuminoid  ammonia.  The 
second  sample  was  collected  about  500  feet  further  up  stream  and  just 
above  a  small  tributary,  the  water  of  which  had  much  less  color.  The 
main  stream  at  this  point  had  a  higher  color  than  at  the  proposed  point  of 
diversion,  but  the  quantity  of  albuminoid  ammonia  was  found  to  be  the 
same. 

It  is  difficult  to  judge  from  a  single  analysis  what  the  quality  of  the  water 
is  likely  to  be  at  other  seasons  of  the  year ;  but,  so  far  as  can  be  judged, 
these  samples  may  be  a  fair  representation  of  the  average  quality  of  water 
that  this  brook  will  furnish,  since  they  were  collected  in  the  period  of  the 
year  when  the  highest  flows  may  be  expected,  and  when  the  brook  would 
contribute  to  the  pond  the  bulk  of  the  water  that  it  might  be  expected  to 
furnish  in  a  year.  If  the  single  set  of  analyses  thus  far  made  is  fairly 
representative  of  the  average  quality  of  water  that  this  brook  will  furnish, 


No.  34.]        ADVICE  TO  CITIES  AND  TOWNS.  19 

the  Board  is  of  the  opinion  that  the  diversion  of  this  brook  into  Gates  Pond 
may  haye  unfavorable  effect  upon  the  quality  of  the  water  of  the  pond. 

Examinations  of  the  water  of  Gates  Pond  have  been  made  from  time  to 
time  by  the  Board  for  many  years,  and  the  results  have  shown  that  the 
water  is  soft,  nearly  colorless,  and  generally  of  good  quality  for  the  pur- 
poses of  a  public  water  supply ;  but  the  water  Iihb  at  times  been  affected 
by  a  disagreeable  taste  and  odor,  caused  by  the  presence  of  considerable 
numbers  of  minute  organisms.  So  far  as  observations  of  the  Board  have 
shown,  serious  trouble  from  this  cause  has  occurred  in  only  one  year  in  the 
period  of  eight  years  covered  by  the  examinations ;  but  the  discharge  into 
the  pond  of  a  water  containing  so  large  an  amount  of  organic  matter  as 
that  found  in  the  water  of  the  brook  in  question  would  be  liable  to  produce 
conditions  under  which  microscopic  organisms  might  thrive  in  much  greater 
abundance  than  at  present;  and,  in  view  of  all  the  circumstances,  the 
Board  does  not  at  present  advise  the  enlargement  of  your  supply  by  the 
diversion  of  the  water  of  this  brook  into  the  pond,  but  would  advise  that 
you  have  frequent  chemical  analyses  of  the  water  made  during  the  next 
few  months,  and,  if  these  examinations  indicate  that  the  water  is  likely  to 
be  of  a  similar  character  to  what  it  was  found  to  be  by  the  recent  analyses, 
that  you  make  further  investigation  with  a  view  to  supplementing  the  sup- 
ply from  some  other  source. 

The  Board  will  co-operate  with  you  by  causing  the  necessary  analyses 
to  be  made,  and  will,  upon  application,  advise  you  further  with  reference 
to  Increasing  your  water  supply,  when  the  results  of  further  investigations 
are  available. 

From  the  examinations  of  the  engineer  of  the  Board  it  appears  that  there 
is  a  dwelling-house  with  out-houses  located  close  to  the  shore  of  Gates 
Pond,  not  far  from  the  gate-house,  from  the  vicinity  of  which  drainage 
most  enter  the  pond ;  and  the  analysis  of  a  sample  of  water  collected 
through  a  hole  in  the  ice  close  to  the  shore  of  the  pond  and  in  the  vicinity 
of  this  house,  indicated  that  the  water  was  to  some  extent  poUuted  by  sew- 
age. It  appears,  also,  that  there  are  several  summer  cottages  along  the 
shore  of  the  pond,  and  that  the  pond  is  used  as  a  pleasure  resort  in  the 
summer  season.  These  conditions  are  a  serious  menace  to  the  health  of 
tiiose  diinking  the  water,  and  the  Board  would  advise  that  you  proceed 
without  delay  to  remove  all  danger  of  pollution  of  the  water  of  Gates 
Pond  by  preventing  the  general  use  of  the  pond  as  a  pleasure  resort,  and 
removing  the  houses  on  its  shore  to  some  place  where  the  drainage  from 
them  will  not  pass  into  the  pond. 

The  water  commissioners  of  Hudson  again  applied  to  the  Board, 
May  27,  1897,  for  its  advice  relative  to  the  question  of  improving 
and  enlarging  the  public  water  supply  by  certain  measures  indicated 
on  a  plan,  being  mainly  the  construction  of  a  new  dam  below  the 
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present  dam  at  the  outlet  of  Gates  Pond,  and  the  diversion  of  the 
water  of  another  water-shed  into  the  present  supply.  The  Board 
replied  to  this  application  as  follows :  — 

JULT  12,  IW. 

The  State  Board  of  Health  received  from  you,  on  May  27,  an  applica- 
tion with  reference  to  enlarging  and  ilnproving  the  water  supply  of  Hudson, 
in  which  you  state  that,  acting  under  the  authority  of  chapter  242  of  the 
Acts  of  1897,  you  propose  to  take  land  around  Gates  Pond,  substantially  as 
shown  on  a  plan  submitted  with  your  application,  entitled  ''  Plan  of  land 
at  Gates  Pond,  Berlin,  to  be  t^en  for  the  Hudson  water  works,  B.  R. 
Felton,  C.E.,  Boston,  May,  1897,"  and  to  take  all  rights  now  held  by  any 
person  or  persons  on  land  previously  taken  by  the  town  of  Hudson,  said 
land  being  located  between  the  land  you  now  propose  to  take  and  the  orig- 
inal boundary  of  the  pond,  as  shown  on  the  plan  referred  to  above. 

You  also  propose  to  construct  a  new  dam  below  the  present  dam,  at  the 
outlet  of  Gates  Pond,  approximately  as  shown  on  another  plan  submitted 
with  your  application,  which  will  collect  leakage  from  the  present  dam  and 
the  flow  from  a  small  additional  water-shed.  The  proposed  dam  is  to  be 
higher  than  the  present  dam,  and  will  raise  the  water  in  the  pond  two  feet 
above  its  present  high-water  level.  The  present  dam  is  not  to  be  removed, 
but  between  the  two  dams  it  is  proposed  to  remove  the  soil  from  the  area 
to  be  flowed  where  it  is  not  too  deep,  and,  where  the  depth  is  such  as  to 
make  the  removal  of  the  soil  very  expensive,  to  cover  it  with  gravel  or  sand. 

Finally,  you  request  the  advice  of  the  Board  as  to  the  advisability  of 
further  increasing  your  water  supply  by  diverting  into  the  pond  the  water 
of  a  water-shed  lying  contiguous  to  that  of  the  pond  on  the  north. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineers,  and,  having  carefully  considered  the  plans  submitted,  concludes 
that  it  is  necessary,  in  order  to  prevent  the  danger  of  pollution  of  the 
water  supply  of  the  town,  that  the  town  should  acquire  lands  about  the 
pond,  including  the  buildings  at  present  located  near  the  shores,  and  rights 
of  access  to  the  pond  for  any  purpose  the  use  of  which,  as  at  present,  is  a 
menace  to  the  purity  of  the  water.  The  area  of  land  to  be  taken  about  the 
pond,  as  shown  upon  the  said  plan  submitted  by  you,  appears  to  be  a  rea- 
sonable one  for  the  purpose  for  which  it  is  intended,  and  the  Board  recom- 
mends and  approves  the  taking  and  holding  in  fee  of  lands  about  the  pond, 
as  proposed,  together  with  all  rights  in  or  upon  these  lands,  or  connected 
therewith,  and  all  rights  and  privileges  of  access  by  any  person  or  persons 
to  the  pond  over  land  now  owned  by  the  town  on  the  shores  of  the  pond, 
the  enjoyment  and  exercise  of  which  might  pollute,  or  tend  to  pollute,  the 
water. 

Regarding  the  second  portion  of  your  proposed  plan,  the  Board  has 
already  expressed  the  opinion  that,  since  you  consider  it  necessary  either 
to  strengthen  the  present  dam  or  construct  a  new  one,  it  is  probably 
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best  to  constract  a  new  dam.  The  extra  area  of  pond  that  would  be 
created  by  this  dam  at  present  consists  in  part  of  a  wooded  swamp,  and 
your  plan  includes  the  preparation  of  the  land  for  flowage  by  the  removal 
of  soil  where  not  too  deep,  but  in  places  where  mud  or  vegetable  matter  is 
80  deep  aa  to  make  its  removal  very  expensive  you  propose  to  cover  it 
with  gravel  or  sand.  It  is  very  desirable  that  all  of  the  soil,  mud  and  veg- 
etable matter  be  removed  from  the  entire  area  to  be  flowed,  but  if  there 
are  places  where  its  depth  is  so  great  that  its  removal  is  impracticable  it 
can  probably  be  covered  with  sand  or  gravel  as  proposed,  in  such  a  man- 
ner as  to  prevent  its  presence  having  an  injurious  effect  upon  the  quality 
of  the  water ;  but,  in  the  absence  of  information  as  to  the  location,  depth 
and  character  of  such  areas,  more  definite  advice  as  to  their  treatment 
cannot  be  given. 

The  final  portion  of  your  proposed  plan  involves  the  enlargement  of  the 
capacity  of  the  pond  by  discharging  into  it  the  water  of  a  small  brook  near 
its  northerly  end,  and  you  request  the  advice  of  the  Board  as  to  the  advis- 
ability of  using  the  water  of  this  source. 

Several  chemical  analyses  of  this  water  have  been  made  within  the  last 
four  months,  and  the  results  show  that  the  water  is  highly  colored,  at 
least  during  the  portion  of  the  year  when  the  fiow  of  the  stream  is  great- 
est, and  oontainB  a  very  large  amount  of  organic  matter ;  and  the  diversion 
of  this  brook  into  Gates  Pond  would  be  likely  to  have  an  unfavorable 
effect  upon  the  quality  of  the  water  of  the  pond.  The  water-shed  of  the 
brook  is  free  from  pollution ;  and,  if  the  quality  of  the  water  were  suitable, 
this  would  be  an  economical  source  from  which  to  supplement  Gates  Pond, 
since  it  appears  to  be  the  only  source  from  which  the  pond  can  be  supple- 
mented without  pumping.  An  examination  of  the  water-shed  of  the  brook 
shows  that  it  contains  a  considerable  area  of  swamp  land  in  its  upper 
portion,  but  below  the  swamp  the  brook  has  a  rapid  fall  nearly  to  the 
point  at  which  it  is  proposed  to  divert  the  water.  It  may  be  feasible,  by 
constructing  drains  along  the  borders  of  the  swamp  on  each  side,  to  inter- 
cept the  water  fiowing  from  the  higher  portions  of  the  water-shed,  and  at 
the  same  time  to  drain  the  swamp  and  prevent  the  water  standing  thereon, 
and  thus  greatly  improve  the  quality  of  the  brook  water; 

In  view  of  all  the  circumstances,  the  Board  does  not  at  present  advise 
the  use  of  water  from  this  brook  to  supplement  the  supply  of  Gates 
Pond,  but  would  advise  that  you  cause  an  investigation  to  be  made  to 
determine  the  feasibility  and  probable  cost  of  draining  thoroughly  the 
swamp  upon  the  water-shed  of  the  brook,  so  as  to  cause  the  water  to 
flow  off  quickly,  and  prevent  it  from  acquiring  a  high  color  and  a  large 
amount  of  organic  matter  from  remaining  for  a  considerable  time  in  con- 
tact with  the  vegetable  matter  in  the  swamp. 

The  Board  will  give  you  further  advice  in  this  matter  when  you  have  the 
results  of  further  investigations  to  present. 
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Huntington.  The  committee  on  water  supply  of  the  town  of 
Huntington  applied  to  the  Board,  Oct.  16,  1897,  for  its  advice  with 
reference  to  taking  the  water  of  certain  brooks  in  that  town  as 
sources  of  water  supply  for  the  town.  The  Board  replied  to  this 
application  as  follows :  — 

Deo.  2,  1897. 

The  State  Board  of  Health  received  from  you,  October  16,  an  appli- 
cation for  advice  with  reference  to  a  proposed  water  supply  for  the  town 
of  Huntington,  in  which  you  state  that  the  plan  which  now  seems  most 
expedient  is  to  construct  a  dam  on  Taylor  (or  Roaring)  Brook,  just  below 
the  point  where  it  is  joined  by  Clark  Brook,  and  to  distribute  the  water 
from  a  small  reservoir,  which  it  is  proposed  to  form  at  this  point,  to  the 
town  by  gravity.  It  is  also  proposed  to  increase  the  supply  from  this 
source,  if  necessary,  by  diverting  the  water  of  Pond  Brook,  which  flows 
from  Norwich  Pond,  into  the  water-shed  of  Roaring  Brook,  at  some  point 
above  the  proposed  dam.  You  also  state  that  you  are  considering  the 
feasibility  of  uniting  Cold  and  Cook  brooks,  which  are  tributaries  of  the 
Westfield  River  on  opposite  sides  just  above  the  town,  and  supplying  the 
town  by  gravity  from  Uiese  sources. 

The  Board  has  caused  an  examination  of  the  sources  mentioned  in  your 
application  to  be  made  by  one  of  its  engineei's,  and  samples  of  the  waters 
to  be  analyzed,  and  has  also  caused  examinations  to  be  made  of  the  waters 
of  Woodruff  Brook  and  Gold-mine  Brook,  which  are  not  far  from  the 
village. 

Taylor  or  Roaring  Brook,  the  first  source  mentioned  in  your  application, 
would  probably  furnish  a  sufficient  supply  of  water  for  Huntington,  even 
in  the  di*ier  portion  of  a  dry  season,  if  its  flow  is  well  maintained  in  summer, 
as  is  said  to  be  the  case.  Analyses  of  samples  of  the  water  of  the  brook 
collected  recently  show  that  it  is  soft«  nearly  colorless,  and  naturally  of 
excellent  quality  for  the  purposes  of  a  public  water  supply ;  but  an  exam- 
ination of  the  water-shed  shows  the  presence  of  numerous  dwelling-houses, 
much  of  the  sewage  from  which  must  find  its  way  directly  or  indirectly 
into  the  streams.  Under  these  circumstances,  the  brook  cannot  be  regarded 
as  a  safe  source  from  which  to  take  water  directly  for  domestic  purposes, 
as  is  proposed  under  the  present  conditions.  The  houses,  moreover,  are 
widely  scattered,  so  that  it  does  not  seem  practicable  to  prevent  the  danger 
of  pollution  of  the  brook  by  providing  a  means  of  removing  the  sewage 
from  the  water-shed. 

An  analysis  of  a  sample  of  the  water  of  Noiwich  Pond,  collected  on 
October  26,  indicates  that  the  water  at  that  time  was  of  satisfactory  quality 
for  the  purposes  of  a  public  water  supply ;  and  this  source  does  not  appear 
to  be  exposed  to  serious  danger  of  sewage  pollution,  though  it  is  becoming 
to  some  extent  a  place  of  resort  in  the  summer  season.    The  source  will 
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3rield  much  more  water  than  is  likely  to  be  needed  by  Huntington,  bat  the 
eost  of  works  for  supplying  the  town  from  this  pond  would  be  large,  on 
account  of  its  distance  from  the  village. 

Cook  Brook  is  a  stream  of  somewhat  smaller  size  than  Taylor  Brook, 
which  enters  the  Westfield  River  from  the  north,  about  a  mile  above  the 
town  of  Huntington ;  while  Cold  Brook  is  a  much  smaller  stream,  entering 
the  Westfield  River  from  the  south,  nearly  opposite  the  mouth  of  Cook 
Brook.  The  water  of  Cook  Brook  is  of  about  the  saipie  quality  as  that  of 
Taylor  Brook.  Cook  Brook  alone  might  possibly  furnish  a  sufficient  supply 
for  Huntington  without  storage,  if  its  flow  is  well  maintained  in  the  drier 
portion  of  a  dry  season ;  but  the  use  of  this  source  is  open  to  the  same 
objection  as  that  of  Taylor  Brook,  on  account  of  the  presence  of  numerous 
scattered  farm-houses  upon  the  water-shed,  by  which  the  source  is  exposed 
to  danger  of  sewage  pollution.  Cold  Brook  has  so  small  a  water-shed  that 
of  itself  it  would  probably  not  furnish  a  sufficient  supply  for  Huntington 
diiring  the  drier  portion  of  the  year.  There  are  only  three  or  possibly  four 
dwelling-houses  upon  its  water-shed,  and  the  quality  of  the  water  is  natu- 
rally good,  though  it  has  slightly  more  color  than  tiiat  of  Cook  or  Taylor 
brooks.  It  would  apparently  not  be  expensive  to  prevent  danger  of  pol- 
lution of  the  water  from  the  few  houses  on  the  water-shed ;  but  it  would  be 
necessary,  in  order  to  secure  a  sufficient  supply  from  this  source  alone,  to 
construct  a  storage  reservoir  upon  it,  and  it  does  not  seem  to  be  practi- 
cable to  construct  a  reservoir  of  sufficient  size,  owing  to  the  character  of 
the  water-shed,  which  is  very  steep,  though  f urfher  investigations  may  show 
that  it  is  feasible  to  construct  a  reservoir  upon  this  brook. 

The  Board  has  also  caused  an  examination  to  be  made  of  Woodruff 
Brook,  a  tributary  of  the  east  branch  of  the  Westfield  River,  which  enters 
the  stream  a  short  distance  below  Norwich  bridge,  not  far  from  the  village. 
The  water  of  this  brook  is  of  about  the  same  quality  as  that  of  Cold  Brook, 
and,  owing  to  the  very  small  population  upon  its  water-shed,  it  would 
probably  be  practicable  to  prevent  danger  of  pollution  of  the  water  by 
sewage  at  a  reasonable  cost.  The  brook  would  not  yield  sufficient  water 
for  the  supply  of  the  town  at  all  seasons  of  the  year  without  storage,  but 
there  are  apparently  one  or  two  sites  at  which  storage  reservoirs  might  be 
constructed.  This  brook  is  nearer  the  town  than  the  other  sources  men- 
tioned, and,  under  the  circumstances,  the  feasibility  of  obtaining  a  supply 
for  Huntington  from  it  seems  worthy  of  a  thorough  investigation. 

An  examination  was  also  made  of  Gold-mine  Brook,  a  tributary  of  the 
west  branch  of  the  Westfield  River,  entering  it  about  a  mile  up-stream 
from  Cold  Brook.  The  color  of  the  water  is  somewhat  greater  than  that 
of  the  other  brooks  and  the  water  contains  considerably  more  organic 
matter,  probably  due  to  contact  with  vegetable  matter  in  swamps,  so  that 
its  quality  may  be  somewhat  less  satisfactory  than  that  of  the  others.  The 
water-shed  is,  however,  nearly  free  from  population,  and  the  danger  of 
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the  pollution  of  the  brook  by  sewage  could  probably  be  avoided  without 
much  difficulty.  It  is  not  feasible  to  tell,  with  present  information,  whether 
this  80iu*ee  would  furnish  a  sufficient  supply  for  the  town  of  Huntington  at 
all  seasons  of  the  year  without  the  use  of  a  storage  reservoir ;  but  there 
appear  to  be  opportunities  for  constructing  a  storage  reservoir,  if  it  should 
be  found  necessary.  It  is  possible  also  that,  by  the  use  of  Cold  Brook  in 
connection  with  Gold-mine  Brook,  a  sufficient  supply  for  the  town  would 
be  obtained  at  all  times  without  storage. 

As  a  result  of  its  investigations,  the  Board  does  not  advise  the  use  of 
Taylor  or  Cook  brooks  for  the  supply  of  the  town,  but  concludes  that  it  is 
advisable  for  the  town,  first,  to  make  an  investigation  in  the  valley  of 
Woodruff  Brook,  to  determine  whether  this  source  can  be  developed  by  the 
construction  of  a  storage  reservoir  so  as  to  furnish  a  sufficient  supply  for 
the  town,  and  that  a  careful  estimate  of  the  probable  cost  of  works  be  pre- 
pared, including  the  probable  cost  of  removing  all  the  soil  and  vegetable 
matter  from  the  site  of  any  proposed  reservoir  or  reservoirs,  and  the  cost 
of  removing  any  sources  of  sewage  pollution  that  may  be  found  to  exist. 

An  investigation  should  also  be  made  of  the  probable  yield  of  Cold  Brook 
and  Gold-mine  Brook,  and  an  estimate  made  of  the  cost  of  works  for  sup- 
plying the  town  from  either  or  both  of  these  brooks,  either  with  or  without 
a  storage  reservoir,  as  may  be  found  necessary. 

Finally,  it  is  desirable  that  further  investigations  be  made  of  the  cost  of 
supplying  the  town  from  Norwich  Pond,  including  the  cost  of  a  strip  of  land 
about  the  pond,  if  necessary  to  prevent  access  to  it. 

The  Board  would  advise  that  these  investigations  be  made  under  the 
direction  of  an  engineer  of  experience  in  the  design  and  construction  of 
water  works.  The  Board  will  assist  you  in  these  investigations  by  making 
such  analyses  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  you  further  advice  when  you  have  the  results  of  additional  investi- 
gations to  present. 

Lee.     The  Berkshire  Water  Company,  in  the  town  of  Lee,  ap- 
*  plied  to  the  Board,  March  4,  1897,  for  its  advice  relative  to  the 
enlargement  of  its  water  supply  by  taking  water  from  Basin  Pond 
Brook.     The  Board  replied  to  this  application  as  follows :  — 

March  9, 1897. 

The  State  Board  of  Health  received  from  you,  on  March  4,  1897,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
towns  of  Lee  and  Lenox,  in  which  you  state  that  you  have  petitioned  the 
Legislature  for  the  right  to  extend  the  pipes  of  the  Lee  Water  Company 
into  the  town  of  Lenox  (for  the  supply  of  the  village  of  Lenox  Dale),  and 
that  you  desire  to  obtain  the  right  to  take  water  from  Basin  Pond  Brook, 
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also  known  as  Washington  Mountain  Brook,  in  the  towns  of  Lee  and 
Washington,  as  an  additional  source  of  water  supply,  since  your  present 
sources  might  not  he  sufficient  if  the  proposed  extension  should  be  made. 

No  definite  information  is  available  as  to  the  capacity  of  Codding  Brook, 
your  present  source  of  supply,  and  no  record  is  kept  of  the  consumption 
of  water  by  the  town,  but  it  is  understood  there  has  been  a  shortage  of 
water  in  at  least  two  summers  during  the  last  six  years ;  and,  while  the 
capacity  of  the  works  has  been  increased  by  raising  the  dam  of  a  storage 
reservoir  located  on  one  of  the  tributaries  of  Codding  Brook,  the  indica- 
tions are  that  the  consumption  of  water  in  the  town  is  at  present  nearly 
as  great  as,  if  not  greater  than,  the  capacity  of  your  present  source,  and 
an  additional  supply  is  necessary  if  the  works  are  to  be  further  extended. 

The  proposed  source  of  supply.  Basin  Pond  Brook,  has  a  very  much 
larger  water-shed  than  your  present  source,  but  no  information  is  avail- 
able as  to  its  probable  flow  in  the  drier  portion  of  the  year.  It  is  said,  how- 
ever, that  the  flow  is  weU  maintained  in  the  summer  season,  and  if  this  is 
the  case,  this  brook,  under  present  conditions,  would  probably  furnish  a 
large  addition  to  your  present  supply. 

A  sample  of  the  water  collected  from  this  brook  has  been  analyzed,  and 
the  results  show  that  the  water  has  considerable  color,  and  that  it  is  soft 
and  contains  a  smaller  amount  of  organic  matter  than  the  water  of  your 
present  source.  The  amount  of  chlorine  present  in  this  sample  was  some- 
what greater  than  is  usually  found  in  unpolluted  waters  of  this  region, 
indicating  possibly  a  slight  pollution  by  sewage. 

It  is  not  feasible,  at  this  season  of  the  year,  to  make  a  satisfactory 
examination  of  the  water-shed  of  this  brook;  but  it  appears,  from  an 
examination  of  the  maps  of  the  region,  that  there  is  a  considerable  num- 
ber of  dwelling-houses  within  the  water-shed,  and  it  is  possible  that  the 
source  is  exposed  to  pollution  by  sewage  from  these  houses.  If  a  supply 
of  water  should  be  drawn  from  this  source,  it  would  probably  be  taken 
directly  from  the  brook  without  passing  through  a  large  reservoir,  and 
there  would  be  great  danger  that  any  pollution  that  might  enter  the  stream 
would  be  conveyed  directly  into  the  distributing  system  of  the  towns.  If, 
however,  effectual  means  are  taken  to  exclude  sewage  from  the  brook  and 
its  tributaries,  this  brook  would,  in  the  opinion  of  the  Board,  be  a  suitable 
source  from  which  to  take  water  for  the  supply  of  Lee  and  the  village  of 
Lenox  Dale. 

In  a  reply  of  the  Board  to  the  Lenox  Water  Company,  dated  Sept.  11, 
1889,  reference  was  made  to  the  use  of  Basin  Pond  Brook  for  the  supply 
of  the  town  of  Lenox,  and  a  copy  of  that  reply  is  enclosed  herewith. 

Massachusetts  Hospital  fob  Epilbptics  (at  Monson).  The 
tnestees  of  this  institutioQ  applied  to  the  Board,  Nov.  30,  1896,  for 
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advice  in  regard  to  a  proposed  water  supply  for  the  institution ,  to  be 
taken  from  the  ground  at  the  foot  of  the  hill  upon  which  the  hospital 
stands.     The  Board  replied  to  this  application  as  follows :  — 

Feb.  5,  1897. 

The  State  Board  of  Health  has  carefully  considered  your  application  for 
advice  with  reference  to  a  proposed  additional  water  supply  for  the  Hos- 
pital for  Epileptics,  to  be  taken  from  the  ground  between  tlie  foot  of  the 
hill  on  which  the  hospital  buildings  are  situated  and  the  Quaboag  River, 
and  has  caused  the  locality  to  be  examined  by  one  of  its  engineers,  and 
samples  of  water  sent  in  by  you  from  test  wells  at  the  location  of  the  pro- 
posed source  of  supply  to  be  analyzed. 

These  tests  were  favorable  both  as  regards  the  character  of  the  material 
found  beneath  the  surface  and  the  freedom  with  which  water  could  be 
drawn  from  some  of  the  test  wells,  to  obtaining  a  considerable  quantity  of 
water  from  the  ground  at  this  place,  and  water  of  some  of  the  wells  was 
found,  upon  analysis,  to  be  of  good  quality ;  but  the  analysis  of  a  sample 
from  the  well  from  which  water  could  apparently  be  obtained  with  the 
most  freedom  showed  the  presence  of  a  very  large  amount  of  iron,  which 
would  give  the  water  a  turbid  appearance,  and  make  it  very  objectionable 
for  laundry  and  many  other  uses;  and  the  water  of  another  well  was 
affected  by  its  nearness  to  territory  which  hHB  been  used  as  a  place  of 
sewage  disposal. 

In  view  of  these  conditions,  the  Board  would  advise  that  you  continue 
your  investigations,  to  see  whether  it  may  not  be  practicable  to  obtain  a 
sufficient  supply  of  good  ground  water  from  some  suitable  source. 

It  is  understood  that  your  present  sources  of  supply  will  furnish  a  suffi- 
cient quantity  of  water  for  the  hospital  during  the  greater  portion  of  the 
year,  and  that  the  additional  supply  is  required  for  use  only  during  the 
drier  portion  of  the  year.  An  examination  of  the  water-shed  of  your  west 
reservoir  shows  that  the  water  is  exposed  to  serious  pollution  from  farm 
buildings  situated  directly  on  the  brook,  a  short  distance  above  the  reser- 
voir. The  quantity  that  the  south  reservoir  will  furnish  is  very  small,  and 
it  appears  that  this  reservoir  is  kept  in  reserve  for  fire  protection.  The  re- 
maining source,  known  as  the  ice  pond,  is  also  objectionable,  on  account 
of  the  population  on  its  water-shed. 

If  the  west  reservoir  and  the  ice  pond  are  to  be  retained  as  sources  of 
supply,  provision  should  be  made  to  prevent  their  pollution  by  sewage  or 
other  animal  matter ;  and,  in  view  of  the  probable  cost  of  this  work  and 
the  inferior  quality  of  the  water  hb  compared  with  a  good  ground-water 
supply,  it  may  be  more  economical  to  secure  at  once  a  new  supply,  suffi- 
cient for  all  seasons  of  the  year,  and  avoid  the  use  of  the  present  sources. 

The  Board  would  also  suggest  that  in  making  further  investigations  you 
take  into  consideration  the  feasibility  and  probable  cost  of  obtaining  a 


No.  34.]        ADVICE  TO  CITIES  AND  TOWNS.  27 

supply  from  the  town  of  Monson,  within  the  limits  of  which  the  hospital  is 
situated.  This  town  is  provided  with  an  ample  supply  of  ground  water  of 
excellent  quality. 

Massachusetts  Refobmatobt  Prison  fob  Women  (Sherbom). 
The  saperintendeot  of  ibis  institution  applied  to  the  Board,  Sept. 
30y  1897,  stating  a  belief  that  the  *^  supply  of  drinking  water  is 
not  as  pure  as  it  should  be,"  and  at  the  same  time  requesting  tbat 
an  analysis  of  the  water  should  be  nuide.  The  Board  replied  to  this 
application  as  follows :  — 

Dbo.  8»  1897. 

The  State  Board  of  Health  has  considered  your  application  for  adyice 
with  reference  to  the  quality  of  the  water  supply  of  the  Reformatory  Prison 
for  Women,  which  is  drawn  from  Waushakum  Pond,  situated  in  Framing- 
ham  and  Ashland,  and  has  caused  an  examination  of  the  source  of  supply 
to  be  made  by  one  of  its  engineers  and  samples  of  the  water  to  be  analyzed. 

The  chemical  analyses  indicate  that  the  water  in  its  present  state  is  in 
geueral  a  fairly  good  water  for  domestic  uses ;  but  the  quantity  of  chlorine 
present  is  somewhat  above  the  normal  for  this  region,  indicating  a  small 
amount  of  pollution  by  sewage.  The  examination  of  the  water-shed  shows 
that  there  is  a  considerable  population  upon  it,  and  the  growing  village  of 
South  Framingham  is  encroaching  upon  its  north-easterly  side,  though  a 
portion  of  the  houses  situated  within  the  water-shed  are  connected  with 
Framingham  sewers.  It  also  appears  that  the  pond  is  a  place  of  resort 
for  picnics,  and  that  sometimes  large  numbers  of  people  visit  it  in  the 
summer  season.  The  pond  is,  therefore,  exposed  to  considerable  danger 
of  pollution  by  sewage ;  but  under  the  provisions  of  certain  acts  of  the 
Legislatore  the  prison  commissioners  have  the  authority  to  take  steps  to 
protect  the  water  of  the  pond  from  pollution,  and  to  appoint  a  watchman 
for  the  purpose,  who  shall  have  the  powers  of  the  district  police.  There 
is  no  doubt  that  a  considerable  protection  is  afforded  in  this  way ;  but  it 
is  not  practicable  to  prevent  people  from  resorting  to  the  pond  in  large 
and  increasing  numbers  in  the  summer  season,  unless  control  of  the  shores 
is  obtained  so  as  to  prevent  access  to  the  pond.  The  population  living 
upon  the  water-shed  is  likely  to  increase  in  the  future,  owing  to  the  near- 
ness of  the  large  and  growing  village  of  South  Framingham,  and  there 
will  be  increasing  difficulty  in  preventing  the  pollution  of  the  pond  from 
this  population. 

Under  the  circumstances,  it  is  impracticable  to  prevent  the  danger  of 
pollution  of  the  pond  except  at  a  considerable  expense,  and  it  would  prob- 
ably be  cheaper  to  obtain  water  in  the  future  from  another  source,  if  a 
suitable  one  can  be  found  within  a  reasonable  distance  of  the  prison. 

It  may  be  feasible  to  obtain  ground  water  from  the  valley  of  one  of  the 
brooks  in  the  vicinity  of  the  prison  by  means  of  wells  or  other  similar 
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works,  and  it  is  possible  that  sufficient  water  could  be  obtained  at  such  an 
elevation  that  it  would  flow  to  the  present  pump  well  so  that  no  material 
alteration  in  the  works  would  be  needed. 

The  Board  would,  therefore,  advise  that  you  hav6  an  investigation  made 
to  determine  whether  it  is  practicable  to  obtain  a  sufficient  supply  of  good 
ground  water  in  the  vicinity  of  the  prison. 

Medway.  The  Medway  Water  Company  applied  to  the  Board, 
Sept.  23,  1896,  for  additional  advice  in  regard  to  a  proposed  water 
supply  for  Medway,  to  be  taken  from  the  ground  at  the  east  end  of 
Medway  village,  near  Charles  River.  The  Board  replied  to  this 
application  as  follows :  — 

March  17, 1897. 

The  State  Board  of  Health  received  from  you,  on  Sept.  23,  1896,  an 
application  for  further  advice  with  reference  to  taking  water  for  the  supply 
of  the  town  of  Medway  from  the  ground  on  the  southerly  side  of  Charles 
River,  at  the  easterly  end  of  Medway  village.  Your  investigations  in  this 
region,  previous  to  the  time  the  last  reply  of  the  Board  was  made,  had 
included  tests  of  the  ground  by  means  of  tubular  wells  on  the  northerly 
side  of  the  river,  in  the.vicinity  of  the  comer  of  Walker  and  Village  streets, 
where  the  tests  were  unfavorable  to  obtaining  a  supply  of  good  water ;  and 
you  subsequently  made  further  tests,  by  means  of  a  second  group  of  wells 
on  the  southerly  side  of  the  river  and  about  500  feet  further  down  stream, 
at  the  place  to  which  you  refer  in  your  present  application.  Regarding 
tWs  source  the  Board  advised  you  as  follows :  — 

The  Board  has  caused  an  examination  of  this  locality  also  to  he  made,  and  has 
found  that  the  conditions,  as  regards  the  porosity  of  the  soil,  are  favorahle  to 
obtaining  water  freely  firam  wells  here,  and  the  territoiy  on  both  sides  of  the  river 
appears  to  be  of  a  porous  character,  judging  from  surface  indications ;  but  witli 
the  information  at  present  available  it  is  not  feasible  to  tell  whether  or  not  a 
sufficient  supply  of  water  for  the  town  can  be  obtained  from  the  ground  in  this 
vicinity. 

Samples  of  water  have  been  collected  from  each  of  the  three  test  wells  on  two 
occasions,  and  the  results  show  in  general  that  the  water  has  at  some  time  been 
polluted  but  subsequently  purified  by  its  passage  through  the  ground.  The 
quantity  of  iron  in  all  of  the  samples  was  so  small  as  not  to  affect  the  quality  of 
the  water ;  but  there  was  a  marked  increase  in  the  quantity  of  iron  found  in  the 
second  set  of  samples,  which  were  collected  after  pumping  for  about  ten  hours 
daily  for  several  days  with  a  hand  pump.  The  quality  of  the  water  in  other 
respects  improved  somewhat  with  pumping. 

The  changes  that  took  place  in  the  character  of  the  water  while  pumping  only 
a  comparatively  small  amount  Gcom.  the  wells  make  it  impossible  to  predict  what 
the  probable  character  of  the  water  would  be,  after  pumping  continuously  for  s 
long  time  a  quantity  such  as  would  be  needed  for  the  supply  of  Medway.  The 
location  of  the  proposed  wells,  in  the  vicinity  of  Charles  River,  a  stream  which 
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recelTes  considerable  sewage  pollatioii  fit>m  the  factories  and  villages  along  its 
banks  above  this  point,  makes  it  essential  that  any  water  that  may  enter  the  wells 
from  the  liver  shall  be  thoroughly  purified  by  filtration  for  a  long  distance  through 
the  ground. 

In  view  of  all  the  circumstances,  the  Board  does  not  advise  the  construction  of 
woiks  for  taking  a  supply  of  water  from  the  ground  in  the  vicinity  of  the  present 
test  wells  until  you  have  made  further  tests  by  driving  wells  and  pumping  from 
them  continuously,  at  as  great  a  rate,  at  least,  as  would  be  necessary  for  the  supply 
of  a  town  like  Medway,  and  for  a  sufficient  time  to  determine  whether  tJiis  source 
can  be  depended  upon  to  frunish  water  of  satisfactory  quality  for  drinking  pur- 
poses, and  In  sufficient  quantity  for  the  supply  of  the  town. 

It  is  very  desirable,  in  putting  in  additional  wells,  that  they  be  placed  at  a  much 
greater  distance  from  the  river  than  the  present  test  wells. 

The  Board  will,  upon  application,  give  you  fiirther  advice  in  this  matter  when 
you  have  the  results  of  further  investigations  to  present. 

In  your  present  application  you  state  that,  in  accordance  with  the  reply 
of  the  Board,  a  pumping  test  had  been  made  and  a  new  well  driven  in  this 
locality.     You  also  state :  — 

Some  eight  wells  have  been  driven  in  this  vicinity  since  the  first  application, 
of  which  four  lie  on  the  north  and  four  on  the  south  bank  of  the  river.  Analyses 
have  been  made  from  seven  of  these  wells  by  yoijir  Board,  and  from  some  of  tiiem 
analyses  have  been  made  two  or  three  times.  It  is  the  purpose  of  the  company  to 
obtain  a  supply  for  the  town  from  the  subsoil  in  the  vicinity  of  these  wells  on  the 
south  bank  of  the  stream,  either  by  driven  wells  or  a  large  dug  well  or  gallery, 
and  to  force  the  water  through  proper  pipes  to  a  storage  stand-pipe  in  the  village. 

In  a  consideration  of  this  source  by  your  Board,  it  should  be  borne  in  mind  that 
the  company  are  limited  by  statutory  requirements  to  the  town  of  Medway,  and 
the  natural  conditions  are  such  that  tiiere  are  but  two  possible  sources  to  be  con- 
sidered. The  first  is  Charles  River  and  the  second  a  stream  called  Chicken  Brook. 
Charles  River  is  too  polluted  with  manufiicturing  wastes  to  be  considered  as  a 
public  water  supply  at  this  point 

Tests  for  ground  water  have  been  made  throughout  the  valley  in  Medway. 
With  the  exception  of  the  location  now  presented  to  your  Board,  there  is  no  point 
upon  the  stream  known  to  the  company  (and  they  have  made  considerable  exam- 
ination and  have  put  in  a  number  of  test  wells  elsewhere)  which  will  yield  water 
in  any  quantity  sufficient  for  consideration.  The  soil  encountered  in  other  places 
is  clay  and  hardpan,  and  no  results  can  be  obtained. 

Chicken  Brook  receives  the  direct  drainage  of  a  large  portion  of  West  Medway. 
Above  the  village  proper  there  exists  an  opportunity  for  a  small,  shallow  storage 
basin,  which  might  be  improved  at  a  very  considerable  outlay.  About  five  acres 
of  shallow  fiowage  would  thus  be  obtained,  the  depth  of  water  being  ten  feet  at 
the  maximum  point.  The  stream  above  drains  woodland,  swamp  and  highly  culti- 
vated fields  in  about  equal  proportions.  During  the  drier  seasons  of  the  year,  the 
brook  has  been  known  to  be  dry  above  this  storage  basin.  Under  the  present 
information  the  company  thinks  that  the  problem  of  obtaining  a  supply  from 
Chicken  Brook  would  entail  large  expenditures  for  construction,  buying  the  mill 
privileges,  etc.,  and  the  question  of  sufficiency  of  supply  might  be  a  serious  problem 
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in  dry  seasons  owing  to  the  small  storage  available.  The  quality  of  the  water  in 
the  storage  basin  referred  to  would  in  dry  times  be,  undoubtedly,  not  of  the  best 
To  obtain  a  supply  firom  this  source  by  filtration  would  improve  the  quality  but  in 
no  way  increase  the  amount 

The  company  submits  for  your  special  consideration  the  source  near  Charles 
River,  and  asks  that  the  conditions  with  regard  to  difficulty  of  obtaining  another 
source  be  taken  into  account  The  company  has  before  received  a  communication 
firam  your  Board,  dated  March  1, 1892,  wMch  touches  upon  the  tHiicken  Brook. 
In  this  it  is  suggested  that  a  ground-water  supply  be  sought 

It  appears  from  information  furnished  by  you  that  the  pumping  test  re- 
ferred to  was  made  by  pumping  from  one  of  the  wells  originally  driven  on 
the  southerly  side  of  Charles  River  at  the  easterly  end  of  Medway  village, 
at  a  rate  of  about  100,000  gallons  per  day  for  a  period  of  four  days  end- 
ing Sept.  4,  1896,  and  the  freedom  with  which  water  could  be  pumped 
from  the  well  is  favorable  to  obtaining  water  from  the  ground  at  this  place 
in  considerable  quantity. 

No  examination  of  the  water  was  made  at  the  beginning  of  this  test,  be- 
cause the  Board  was  not  informed  that  the  test  had  been  begun ;  but  a 
sample  was  collected  just  before  the  end  of  the  test,  and  has  been  analyzed 
by  the  Board,  the  results  showing  that  the  quantity  of  iron  present  in  this 
sample  was  insignificant,  and  that  the  water  in  its  present  state,  while 
somewhat  hard,  is  otherwise  of  fairly  good  quality  for  water-supply  pur- 
poses. This  analysis,  like  the  former  analyses  of  samples  of  water  col- 
lected from  wells  in  this  vicinity,  shows  that  the  water  has  at  some  time 
been  polluted  by  sewage,  and  subsequently  purified  by  its  passage  through 
the  ground;  but,  comparing  the  last  analysis  with  those  made  previously, 
it  is  found  that  the  quality  of  the  water  has  deteriorated,  and  the  evidences 
of  previous  sewage  pollution  are  more  marked. 

The  changes  that  have  taken  place  in  the  quality  of  this  water  while 
pumping  the  comparatively  small  amount  that  has  thus  far  been  drawn 
from  the  wells  make  it  impossible  to  predict  definitely  what  the  character 
of  this  water  might  be,  after  pumping  continuously  for  a  long  time  a  quan- 
tity such  as  would  be  needed  for  the  supply  of  Medway,  but  the  indications 
are  that  the  water  would  still  further  deteriorate  and  become  harder  than 
at  present.  Moreover,  the  situation  of  the  wells  with  respect  to  the  river 
is  such  that,  if  a  large  quantity  of  water  should  be  pumped  from  the 
ground  at  this  place,  a  portion  of  it  would  probably  come  by  filtration 
through  the  ground  from  the  river ;  and  while  such  water,  if  thoroughly 
purified  by  its  passage  through  the  ground,  would  probably  be  of  satisfac- 
tory quality,  it  might,  if  not  perfectly  purified,  be  dangerous  to  the  health 
of  those  using  it,  on  account  of  the  polluted  condition  of  the  river  water. 

Experience  with  many  ground-water  supplies  in  the  State  situated  on  the 
banks  of  streams  or  ponds  has  shown  that  in  some  cases  the  waters  have 
remained  unchanged  after  many  years  of  continuous  use,  while  in  other 
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cases  the  waters  have  deteriorated  with  long-continued  pumping,  owing  to 
the  water  from  the  neighboring  pond  or  stream  passing  into  the  wells  with- 
out being  perfectly  purified  in  its  passage  through  the  ground.  The  dan- 
ger of  imperfectly  purified  water  entering  the  wells  now  under  considera- 
tion from  the  Charles  Riyer  might  be  lessened  by  locating  the  wells  at  a 
greater  distance  from  the  river. 

Considering  the  desirability  of  obtaining  a  source  of  supply  in  the  be- 
ginning that  is  of  excellent  quality  and  free  from  any  danger  of  sewage 
poUution,  the  Board  does  not,  with  its  present  information,  advise  the 
taking  of  a  supply  of  water  for  the  town  of  Medway  from  this  source. 

It  appears,  from  the  statements  accompanying  your  application,  as  given 
above,  that  from  the  results  of  your  investigations  you  consider  the  pro- 
posed source  the  most  favorable  one,  all  things  considered,  from  which  it  is 
practicable  to  obtain  a  water  supply  for  the  town  of  Medway,  and  that  by 
the  terms  of  your  charter  you  are  limited  in  the  selection  of  a  source  of 
water  supply  to  sources  within  the  town.  The  thickly  populated  portion 
of  the  town  of  Medway  is  situated  in  the  immediate  vicinity  of  the  Charles 
River,  which  forms  its  southerly  boundary ;  and,  while  it  is  desirable  that 
the  town  should  be  supplied  with  water  from  some  source  within  its  own 
limits,  the  conditions  appear  to  be  such  that  it  may  be  practicable  to  ob- 
tain a  more  satisfactory  supply  outside  of  the  limits  of  the  town  and  yet 
within  a  reasonable  distance  of  the  thickly  populated  portion. 

In  view  of  all  the  circumstances,  the  Board  would  advise  that  you  cause 
an  investigation  to  be  made  to  determine  whether  it  is  practicable  to  ob- 
tain, anywhere  within  a  reasonable  distance  of  the  thickly  settled  portion 
of  the  town,  a  sufficient  supply  of  good  water  from  some  more  satisfactory 
source  than  that  proposed  in  your  application,  since,  if  such  a  source  can 
be  found,  it  would  probably  be  in  the  interests  of  all  concerned  that  it  be 
secured. 

The  Board  will  assist  you  in  further  investigation,  if  you  desire,  by 
making  analyses  of  water,  and  will,  upon  application,  give  you  further  ad- 
vice when  you  have  the  results  of  additional  investigations  to  present. 

MiLFORB.  Information  was  received  from  the  Massachusetts 
General  Hospital  that  a  patient,  a  child  about  ten  years  old,  was 
being  treated  there  for  lead  poisoning,  and  that  she  was  admitted  to 
the  Hospital  from  the  town  of  Milford. 

The  Board  then  ordered  an  investigation  to  be  made  of  the  water 
supply  of  that  town,  with  reference  to  the  solvent  effect  of  the  water 
upon  lead  pipes.  Samples  were  obtained  from  the  house  where  this 
patient  lived  and  ttom  other  houses  in  the  town.  It  was  found  on 
analysis  that  the  water  *<  contained  lead  sufficient  In  quantity  to  be 
injurious  to  those  who  used  the  water  for  drinking,^  and  therefore 
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the  State  Board  promptly  notified  the  board  of  health  of  Milford  of 
this  fact  on  Jan.  21, 1897,  in  order  that  thej  might  ^^  take  such  action 
in  the  matter  as  was  found  to  be  necessary." 

Natick.  The  water  commissioners  of  Natick  applied  to  the 
Board,  Aug.  16, 1897,  for  its  advice  relative  to  a  proposed  additional 
water  supply  to  be  taken  from  the  ground  on  the  east  side  of  Lake 
Cochituate.     The  Board  replied  to  this  application  as  foUows :  — 

Nov.  4,  1897. 

The  State  Board  of  Health  has  considered  your  application  for  advice 
with  reference  to  a  proposed  additional  water  supply  for  the  town  of 
Natick,  to  be  taken  from  the  ground  on  the  easterly  side  of  Lake  Cochitn- 
ate,  and  just  south  of  the  Worcester  turnpike,  and  has  caused  an  exami- 
nation of  the  proposed  source  to  be  made  by  its  engineer  and  samples  of 
water  from  two  test  wells  at  this  place  to  be  analyzed. 

It  appears  that  the  consumption  of  water  by  the  town  in  1896  was  nearly 
as  great  as  the  probable  capacity  of  the  present  source  of  supply  in  a  series 
of  dry  years.  Moreover,  the  consumption  of  water  has  been  increasing 
rapidly  in  the  last  few  years,  and  the  recent  introduction  of  a  sewerage 
system  will  have  a  tendency  to  increase  still  further  the  use  of  water  in  the 
town,  so  that  it  is  evident  that  an  additional  supply  has  become  necessary. 

The  water-shed  of  Dug  Pond,  your  present  source  of  supply,  contains  a 
large  population,  located  chiefly  along  its  main  feeder,  and  the  pond  is  ex- 
posed to  pollution,  by  sewage  from  this  population.  Moreover,  the  intake 
pipe  of  your  water  works  is  situated  upon  a  narrow  arm  of  the  pond  into 
which  the  main  feeder  flows.  With  these  conditions,  your  present  source 
is  not  a  safe  one  for  domestic  uses ;  and  the  Board  would  advise  that,  in 
selecting  another  source  of  supply,  you  secure  one  that  is  capable  of  sup- 
plying the  needs  of  the  town  for  the  present  and  for  a  reasonable  time  in 
the  future,  in  order  that  the  present  source  may  be  abandoned. 

The  test  wells  referred  to  in  your  application  are  located  on  a  small 
peninsula,  between  the  southern  and  middle  basins  of  Lake  Cochituate, 
which  is  surrounded  on  three  sides  by  the  lake,  and  the  quantity  of  water 
obtainable  from  the  ground  here  will  probably  depend  largely  upon  the 
porosity  of  the  soil  and  the  quantity  of  water  that  will  filter  through  the 
ground  from  the  lake.  The  soil  in  this  region,  judging  from  surface  in- 
dications and  from  the  two  test  wells  thus  far  driven,  is  coarse  and  porous, 
and  it  seems  probable  that  water  will  filter  freely  through  the  ground  from 
the  lake,  so  that  the  indications  are  favorable  for  obtaining  a  large  quantity 
of  water  from  the  ground  at  this  place. 

The  quality  of  the  water,  as  indicated  by  analyses  of  samples  collected 
from  the  test  wells,  is  excellent  for  the  purposes  of  a  public  water  supply; 
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bat  these  samples  probably  represented  water  percolating  through  the 
groand  toward  the  lake,  and  if  a  large  quantity  of  water  should  be  pumped 
from  the  ground  at  this  place,  a  large  proportion,  as  already  indicated,  is 
likely  to  come  by  filtration  through  the  ground  from  the  lake.  It  is  not 
likely,  however,  that  its  quality  will  change  nmterially  from  this  cause,  if  the 
water  is  thoroughly  filtered  in  its  passage  through  the  ground.  It  appears 
to  be  practicable  to  locate  the  works  in  such  a  way  that  water  coming  from 
the  lake  will  have  to  pass  for  a  distance  of  at  least  300  feet  through  the 
groand ;  and  experience  in  other  places,  where  large  quantities  of  water 
are  obtained  paitly  by  filtration  from  neighboring  bodies  of  surface  water, 
woold  indicate  that  if  the  water  is  of  good  quality  in  the  beginning  it  may 
remain  so,  at  least  for  many  years. 

On  the  whole,  the  source  appears  to  be  a  favorable  one  from  which  to 
obtain  a  large  quantity  of  water  from  the  ground,  and  the  Board  would 
advise  that  a  test  be  made  by  pumping  from  a  well  or  wells  in  this  vicinity 
at  a  rate  as  great  as  would  be  necessary  for  the  supply  of  Natiek,  and  for 
a  period  of  two  or  three  weeks,  and  that  observations  be  made,  by  means 
of  test  veils,  of  the  variation  in  the  level  of  the  water  in  the  ground,  in 
order  to  determine  the  probability  of  obtaining  a  sufficient  supply  of  good 
ground  water  for  the  town  of  Natiek  at  this  place. 

The  Board  will  assist  you  in  these  investigations  by  making  the  neces- 
sary analyses  of  samples  of  water,  and  will,  upon  application,  advise  you 
farther  in  this  matter  when  you  have  the  results  of  further  investigations 
to  present. 

The  present  works  of  the  town  of  Natiek  include  an  open  distributing 
reservoir.  If  a  gi*ound-water  supply  is  introduced,  it  will  be  necessary 
either  to  cover  this  reservoir  so  as  to  exclude  the  light,  or  to  provide  a 
covered  reservoir  for  general  use  in  connection  with  the  works.  In  the 
latter  case,  the  new  reservoir  might  be  of  small  capacity,  and  the  present 
reservoir  be  kept  for  use  in  emergencies. 

North  Brookfield.  The  board  of  health  of  North  Brookfield 
applied  to  the  State  Board  of  Health,  Dec.  1,  1897,  requesting  an 
examination  of  the  public  water  supply  of  the  town,  and  advice  as  to 
its  quality  for  drinking  and  domestio  use,  at  the  same  time  asking 
whether  it  was  necessary  to  boil  the  water  before  using  it  for  drink- 
ii%.    The  Board  replied  to  this  communication  as  follows :  — 

Jam.  6, 1898. 

The  Board  has  caused  an  examination  of  the  sources  of  supply  of  the 
town  to  be  made  by  one  of  its  engineers,  and  has  carefully  considered  the 
results  of  numerous  analyses  of  samples  of  water  sent  in  by  the  water 
works  authorities  once  each  month  since  the  works  were  completed. 
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It  appears  that  the  supply  is  at  present  drawn  from  Doane  Pond  through 
a  strainer  or  filter  constructed  in  the  pond  in  the  fonn  of  a  cylinder,  with 
a  well  in  the  centre  from  which  the  supply  of  the  town  i»  directly  drawn. 

A  comparison  of  the  results  of  analyses  of  samples  of  water  collected 
from  the  filtered-water  well  with  those  collected  from  the  pond  shows  that 
the  filter  removes  a  small  proportion  of  the  organic  matter,  chiefly  that 
which  is  in  suspension  in  the  form  of  microscopic  organisms.  The  filtered 
water,  nevertheless,  has  a  high  color  and  generally  a  strong  vegetable  odor, 
which  is  not  driven  off  on  heating  the  water.  The  water  generally  con- 
tains a  large  amount  of  organic  matter,  as  indicated  by  the  albuminoid 
ammonia,  and  the  microscopical  examinations  show  the  presence  at  times 
of  large  numbers  of  microscopic  organisms  of  kinds  which  impart  to  water 
a  disagreeable  taste  and  Odor. 

The  water-shed  of  the  pond  contains  a  comparatively  small  number  of 
"  inhabitants,  and  the  pond  does  not  appear  to  be  exposed  to  serious  danger 
of  pollution  by  sewage.  The  presence  of  the  large  amount  of  organic 
matter  found  in  this  water  affects  its  appearance  and  taste  and  odor 
rather  than  its  healthfulness,  so  far  as  can  be  judged  from  our  present 
information ;  and  it  does  not  appear  to  be  necessary,  in  this  case,  to  boil 
the  water  before  drinking,  nor  is  it  likely  that  any  material  improvement 
in  its  quality  would  be  effected  by  boiling. 

A  short  time  before  the  works  were  constructed,  application  was  made 
by  the  town  authorities  to  the  State  Board  of  Health  for  advice  as  to  the 
proposed  plan  for  supplying  the  town  with  water  from  this  source ;  and  a 
copy  of  the  reply  of  the  Board  made  at  that  time,  and  which  was  subse- 
quently printed  in  the  annual  report  of  the  State  Board  of  Health  for  1892, 
is  enclosed  herewith. 

It  will  be  seen  that  the  Board  advised  at  that  time  the  cleaning  of  Doane 
Pond  by  removing  from  its  bottom  and  sides  the  vegetable  matter,  which 
doubtless  constitutes  to  a  considerable  extent  the  food  for  the  oi^anisms 
which  thrive  in  this  water,  and  that  provision  also  be  made  for  preventing 
shallow  flowage ;  but  from  a  recent  examination  of  the  pond  it  appears  that 
it  was  not  cleaned  at  the  time  the  works  w^ere  constructed,  and  it  appears, 
moreover,  that  the  water  of  North  Pond,  which  also  contains  a  lai^e 
amount  of  vegetable  matter,  is  drawn  into  Doane  Pond  at  times,  instead 
of  being  carried  around  it  in  a  canal,  as  was  first  proposed. 

The  quality  of  the  water  can  be  improved  by  .filtration  through  a  prop- 
erly constructed  filter,  or  it  can  be  improved  by  removing  the  soil,  mud 
and  vegetable  matter  completely  from  the  bottom  and  sides  of  Doane  Pond, 
and  preventing  the  water  of  North  Pond  from  entering  it. 

Pefferell.  An  application  was  received,  Dec.  14,  1896,  from 
tho  selectmen  of  Pepperell,  for  the  advice  of  the  Board  in  regard  to 
a  proposed  water  supply  for  Pepperell,  the  selectmen  having  already 
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examined  certain  localities  by  means  of  test  wells,  with  anfavorable 
results.     To  this  application  the  Board  replied  as  follows :  — 

Feb.  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  Dec.  14,  1896,  an 
application  for  advice  with  reference  to  a  proposed  water  supply  for  the 
town  of  Pepperell,  in  which  you  state  that  by  the  advice  of  the  State  Board 
of  Health  you  have  driven  test  wells  in  the  valley  of  Unquetenassett  Brook, 
near  the  Boston  &  Maine  Railroad,  with  unfavorable  results.  You  further 
state  that  you  have  made  examinations  of  the  ground  near  the  mouth  of 
Sucker  Brook  by  means  of  wells,  with  the  result  that  ledge  is  found  at  the 
depth  of  8  or  9  feet  beneath  the  surface,  and  you  request  the  Board  to 
make  a  further  examination,  and  advise  you  as  to  the  advisability  of  mak« 
ing  further  tests. 

The  Board  has  caused  an  examination  to  be  made,  by  one  of  its  engineers, 
of  the  localities  where  the  test  wells  were  driven,  and  of  other  localities 
which  have  been  mentioned  in  connection  with  a  proposed  water  supply 
for  Pepperell,  including  the  valley  of  Unquetenassett  Brook.  It  appears, 
from  information  furnished  by  you,  that  the  tests  of  the  ground  in  the  val- 
ley of  this  brook  were  limited  to  sinking  three  wells  in  a  small  area  near 
the  point  where  the  brook  is  crossed  by  the  Boston  &  Maine  Railroad. 
The  examinations  made  by  the  Board  indicate  that  more  favorable  con- 
ditions for  obtaining  ground  water,  judging  from  surface  indications,  are 
found  farther  up  stream.  On  the  westerly  side  of  the  brook,  between  the 
place  where  the  tests  were  made  and  the  road  from  Pepperell  to  Dunstable, 
which  crosses  the  valley  about  a  mile  and  a  half  farther  up  stream,  there 
is  an  extensive  area  of  porous  land,  which  is  favorable,  judging  from  sur- 
face indications,  to  the  absorption  of  a  large  amount  of  water  from  the 
rainfall.  Above  the  Dunstable  road,  also,  the  soil  in  the  valley  of  the 
hrook  appears  to  be  coai*se  and  porous,  especially  on  the  westerly  side 
nearly  to  the  next  road,  which  crosses  the  valley  about  a  mile  above. 

In  view  of  these  conditions,  the  Board  would  advise  that  you  continue 
the  tests  in  this  region  by  driving  wells  at  intervals  along  the  valley  of  the 
brook,  beginning  above  your  present  test  wells,  and  continuing,  if  neces- 
sary, to  the  next  road  crossing  above  the  Dunstable  road,  to  determine 
whether  porous  soil  is  found  beneath  the  surface  In  this  valley  at  any  place 
from  which  water  of  good  quality  can  be  drawn  with  freedom  from  the 
ground.  If  favorable  conditions  are  found  at  any  place,  further  tests 
should  be  made  to  determine  the  probable  quantity  of  water  that  can  be 
obtained,  and  analyses  of  the  water  made  to  determine  its  suitability  for 
domestic  uses. 

The  Board  will  co-operate  with  you  by  making  analyses  of  water,  and 
will,  upon  application,  advise  you  further  when  you  have  the  results  of 
additional  investigations  to  present. 


36  STATE  BOARD   OF  HEALTH.         [Pub.  Doc. 

.  Judging  from  the  information  f undshed  by  you  as  to  the  resoltB  of  the  tests 
made  in  the  vicinity  of  the  mouth  of  Sucker  Brook,  showing  the  presence 
of  ledge  within  8  or  nine  feet  of  the  surface,  it  would  be  useless  to  attempt 
to  obtain  water  from  the  ground  at  this  place  for  the  supply  of  the  town. 

QumcY.  An  application  was  received  from  the  water  commis- 
sioners of  Quincy,  Feb.  9,  1897,  for  the  advice  of  the  Board  rela- 
tive to  a  proposed  temporary  water  supply  to  be  taken  from  Town 
Brook  near  the  pumping  station  <^  during  the  months  of  July,  August, 
September  and  October,  or  as  soon  as  the  water  ceases  to  flow  over 
the  dam,  until  it  is  assured  that  the  danger  of  a  dry  season  is  over." 
The  Board  replied  to  this  application  as  follows :  — 

Mabch  17, 1W7. 

A  comparison  of  the  consumption  of  water  in  the  last  two  or  three  years 
with  the  capacity  of  your  present  works  shows  that,  should  a  dry  season 
occur  before  the  supply  of  the  metropolitan  district  is  available,  the  present 
supply  would  be  inadequate  for  the  needs  of  the  city,  and  a  temporary  ad- 
ditional supply  should  be  secured  without  delay. 

The  Board  has  caused  an  examination  of  Town  Brook  and  its  water-shed 
above  your  present  pumping  station  to  be  made,  and  finds  that  there  are 
more  than  300  houses  within  the  water-shed  in  the  city  of  Quincy  and  the 
town  of  Braintree,  most  of  which  are  within  the  portion  of  the  water-shed 
which  is  tributary  to  the  brook  below  the  storage  reservoir. 

As  there  are  no  sewers  to  remove  the  sewage  from  these  houses,  much 
sewage  necessarily  finds  its  way  directly  or  indirectly  into  the  brook. 
Analyses  of  samples  of  water  collected  from  the  brook  near  the  pump- 
ing station,  and  from  a  tributary  flowing  from  the  direction  of  Braintree, 
showed  marked  evidence  of  sewage  pollution,  notwithstanding  the  large 
quantity  of  water  flowing  at  this  season  of  the  year. 

With  those  conditions,  the  Board  is  of  the  opinion  that  the  introduction 
of  water  from  this  brook  into  the  distributing  pipes  would  endanger  the 
health  of  the  people  of  the  city,  and  advises  that  you  avoid  the  use  of 
water  from  this  source. 

In  a  previous  application  from  the  city  of  Quincy,  relative  to  an  addi- 
tional water  supply,  it  was  proposed  to  increase  the  supply  of  the  city  by 
the  construction  of  a  new  storage  reservoir  on  a  tributary  of  Town  Brook 
north  of  the  present  reservoir,  and  to  divert  into  the  existing  and  proposed 
reservoirs  the  water  of  the  Blue  Hill  River.  In  its  reply  to  this  applica- 
tion (dated  Jan.  3,  1895),  the  Board,  finding  that  it  was  for  the  interests 
of  the  city  that  it  should  form  a  part  of  the  metropolitan  water  supply  dis- 
trict, and  construct  works  of  a  temporary  nature,  instead  of  permanent 
works,  suggested  two  methods  for  temporarily  increasing  the  supply,  and 
the  Board  would  again  call  attention  to  those  suggestions,  which  were  as 
follows :  — 
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Two  plans  for  temporarily  increasing  the  supply  are  suggested  The  first  pro- 
poses the  utilization  of  the  water  which  filters  from  the  existing  reservoir,  and  is 
wasted,  and  the  water  which  flows  down  the  small  brook  upon  which  the  proposed 
resenroir  is  located.  These  waters  could  be  diverted  into  a  small  open  basin,  to 
be  dag  some  distance  below  the  dam,  and  pumped  from  this  basin  back  into  the 
reservoir,  firom  the  time  in  the  early  summer  when  the  reservoir  stops  overflow- 
ing until  the  season  is  so  far  advanced  that  it  becomes  evident  that  there  will  be 
no  shortage  of  water  during  the  year.  This  plan  of  pumping  back  into  the  reser- 
voir, rather  tlian  directly  into  the  pipe  leading  to  the  existing  pumping  station, 
is  suggested  because  the  water  filtering  past  the  dam  of  the  reservoir  contains  so 
much  iron  that  it  would  be  objectionable  if  pumped  directly  to  the  city,  and  this 
iron  would  disappear  by  sedimentation  if  the  water  were  pumped  back  into  the 
reservoir  at  a  point  not  too  near  the  gate  house. 

The  second  plan  proposes  supplementing  the  present  supply  by  taking  water 
horn  the  Blue  Hill  River,  either  by  diverting  the  water  by  gravity  through  an 
open  channel  or  by  a  pipe, —  as  proposed  m  the  permanent  plan  for  taking  water 
from  this  river, — or  by  the  erection  of  a  temporary  pumping  station  at  the  point 
where  the  river  approaches  nearest  to  the  existing  reservoir. 

For  such  temporary  works  for  taking  water  as  here  proposed  it  will  probably 
be  cheaper  to  lease  land  than  to  buy  it,  and  to  arrange  with  the  mill  owners  upon 
the  river  for  the  temporary  diversion  of  the  water,  rather  than  to  make  a  perma- 
nent taking. 

Of  the  two  plans  proposed,  the  first  would  be  the  cheaper  one,  and  would 
probably  supply  sufficient  water  to  prevent  a  shortage  in  a  moderately  dry  year 
for  the  next  three  years,  but  might  fail  if  an  extremely  dry  year  should  occur 
within  that  time.  The  second  plan  has  the  advantage  that  it  would  furnish  a 
more  abundant  and  certain  supply.  If  the  first  plan  were  adopted,  and  it  should 
be  found  inadequate,  it  might  still  be  feasible  to  resort  to  the  second. 

Other  methods  of  obtaining  a  temporary  additional  supply  may  suggest  them- 
selves to  you,  such  as,  for  instance,  the  purchase  of  water  from  the  town  of  Brain- 
tree,  if  it  should  decide  to  increase  its  supply  by  taking  water  from  Great  Pond. 

Sfbivgfi£IJ>.  Ad  application  was  received,  June  22,  1896,  from 
the  water  board  of  Springfield,  requesting  an  examination  by  the 
State  Board  of  Health  of  the  waters  of  Loon  and  Five-mile  ponds, 
with  reference  to  their  use  as  auxiliary  sources  of  water  supply  for 
the  city.  It  was  also  suggested  that  this  examination  should  extend 
throughout  the  following  summer,  fall  and  winter.  Advice  was  also 
asked  as  to  the  method  of  treatment  of  the  water  of  the  old  Ludlow 
reservoir.     The  Board  replied  to  this  application  as  follows :  — 

Makch  6,  1897. 

The  Board  has  caused  an  examination  of  the  existing  and  the  proposed 
sources  of  water  supply  to  be  made  by  its  engineer,  and  samples  of  the 
water  of  Loon  and  Five-mile  ponds,  collected  at  frequent  intervals  during 
the  last  half  of  1896,  to  be  analyzed.     The  results  of  these  analyses  show 
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that  the  waters  of  these  ponds  are  soft  and  nearly  colorless,  and  generally 
good  for  the  purposes  of  a  public  water  supply.  Microscopical  examina- 
tions have  shown  the  presence  at  times  of  organisms  of  a  kind  which  have 
been  known  to  cause  disagreeable  tastes  and  odors  in  the  waters  of  ponds 
and  reservoirs ;  but,  while  the  quality  of  the  water  of  these  ponds  may  be 
unfavorably  affected  at  times  in  this  way,  it  does  not  seem  likely,  judging 
from  the  examinations  thus  far  made,  that  the  troubles  from  this  cause 
would  be  long  continued,  and  no  trouble  might  be  experienced  for  con- 
siderable periods  of  years. 

The  quantity  of  water  which  these  sources  would  yield  in  connection 
with  present  sources  cannot  be  estimated  with  accuracy  from  present  in- 
formation. The  present  canal  system  tributary  to  Ludlow  basin  drains  an 
area  of  about  18.5  square  miles,  and,  with  the  additional  drainage  area 
and  storage  that  would  be  available,  should  the  sources  now  proposed  be 
used  in  connection  with  present  works  (excluding  Ludlow  reservoir) ,  the 
yield  might  be  in  the  vicinity  of  5,500,000  gallons  per  day  if  the  amount 
of  water  collected  should  be  in  proportion  to  the  amount  collected  upon 
the  Sudbury  river  water-shed.  It  is  thought,  however,  that  there  is  a 
lai^e  loss  of  water  by  leakage  from  the  canals,  which  might  greatly  reduce 
the  yield  of  the  sources.  On  the  other  hand,  the  storage  capacity  of  Five- 
mile  and  Loon  ponds  may  be  considerably  in  excess  of  the  apparent 
capacity  of  these  ponds,  on  account  of  their  situation  in  the  midst  of  a 
sandy  plain,  from  which  much  water  stored  in  the  interstices  of  the  soil 
might  be  contributed  to  the  ponds  if  they  should  be  drawn  to  a  low  level. 

In  the  absence  of  definite  information  as  to  the  yield  of  the  water-sheds 
and  consumption  of  water  in  the  city,  there  is  a  doubt  as  to  whether,  if 
Five-mile  and  Loon  ponds  should  be  added  to  the  present  works  (exclusive 
of  Ludlow  reservoir) ,  the  capacity  would  be  sufficient  for  the  city  during 
the  next  two  or  three  years,  should  a  very  diy  season  occur.  Under  the 
circumstances,  the  use  of  these  ponds  as  permanent  additional  sources  of 
supply  is  of  doubtful  economy,  though  it  may  be  advantageous  to  use 
them  as  temporary  sources  should  the  necessity  arise  for  emptying  Ludlow 
reservoir. 

The  old  Ludlow  reservoir,  if  used  in  connection  with  the  canal  system 
tributary  to  the  present  Ludlow  basin,  is  probably  capable  of  furnishing  a 
sufficient  supply  for  the  city  for  the  next  twenty  or  twenty-five  years, 
should  the  growth  of  the  city  be  about  as  rapid  as  may  be  expected  from 
its  growth  up  to. the  present  time,  and  if  the  consumption  of  water  does 
not  exceed  100  gallons  per  inhabitant.  The  situation  of  Ludlow  reservoir 
with  reference  to  the  present  canal  system  and  to  the  mains  leading  to  the 
city,  its  elevation  above  the  city,  and  its  great  storage  capacity  as  com- 
pared with  any  pond  or  reservoir  in  this  region,  would  combine  to  make  it 
the  most  advantageous  source  of  supply  that  could  be  used  by  Springfield 
under  present  conditions,  were  it  not  for  the  quality  of  its  water,  which  is 
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exti'emely  objectioDable  for  drinking  and  many  domestic  purposes  daring 
the  warmer  portions  of  the  year. 

The  cause  of  the  enormous  growths  of  oi^anisms  in  Ludlow  reservoir 
appears  to  be  the  presence  at  the  bottom  of  the  reservoir  of  an  abundant 
food  supply.  The  character  of  the  bottom  is  described  in  considerable 
detail  in  the  report  of  the  Springfield  Water  Board  for  1875,  pages  41  and 
42.  It  appears  from  this  report  that,  of  the  area  flowed  by  the  reservoii*, 
281  acres  were  covered  with  wood  in  various  stages  of  growth,  a  part  of 
which  was  low,  swampy  land,  the  mud  or  peaty  deposit  ranging  from  6  inches 
to  4  feet  in  depth.  These  peaty  areas  are  not  less  than  12  feet  below 
high-water  mark,  most  of  them  as  much  as  16  feet.  The  stumps  were  cut 
low  and  all  wood  and  brush  was  burned  and  the  stumps  were  charred. 
Six  and  three-eighths  acres  of  the  most  objectionable  portion  of  the  swamp 
were  sanded  over  to  the  depth  of  nearly  1.5  feet.  The  shores  to  a  depth 
of  at  least  12  feet  are,  as  a  rule,  abrupt.  A  comparatively  small  area  near 
the  upper  end  of  the  reservoir  is  an  exception  to  this  rule,  the  water  being 
quite  shallow. 

The  quality  of  the  water  of  this  reservoir  was  found  to  be  bad  soon  after 
its  completion  in  1875,  the  taste  and  odor  being  very  objectionable.  The 
water  was  examined  weekly  during  the  summers  of  1876  and  1877  by  Prof. 
William  Ripley  Nichols,  who  found  a  very  large  amount  of  vegetable 
matter  in  suspension,  consisting  largely  of  microscopic  organisms.  At 
the  time  the  examinations  of  the  State  Board  of  Health  were  begun,  in 
1887,  the  water  appeared  to  have  the  same  general  character  as  at  the  time 
it  was  examined  by  Professor  Nichols,  ten  years  earlier.  The  examina- 
tioDs  of  the  State  Board  of  Health  showed  no  marked  improvement  in  the 
character  of  the  water  up  to  1892,  when  the  water  was  drawn  off  from  the 
reservoir,  and  an  opportunity  was  afforded  for  determining  the  effect  of 
allowing  the  reservoir  to  remain  empty  through  the  winter.  In  the  latter 
part  of  the  spring  of  1893  the  filling  of  the  reservoir  was  begim  again,  but 
very  little  water  was  collected  during  this  season.  During  the  following 
winter  and  spring  the  reservoir  was  refilled  nearly  to  high  water,  and  its 
quality  during  this  year  appears  to  have  been  very  much  better  than  in 
any  previous  year.  The  examinations  show  that  the  quantity  of  organic 
matter  In  the  water  during  the  summer  and  fall  seasons  was  not  materially 
larger  than  in  other  portions  of  the  year,  and  the  number  of  organisms 
present  was  much  smaller  than  in  any  previous  year  covered  by  the  ex- 
aminations. In  1895  the  quality  of  the  water  remained  about  the  same  as 
in  1894  until  the  end  of  August,  when  the  organic  matter  increased  rapidly, 
and  the  quality  of  the  water  was  very  objectionable  during  the  months 
of  September,  October  and  November.  In  1896  the  water  began  to  be 
affected  by  larger  growths  of  organisms  early  in  the  summer,  and  through- 
out the  summer  and  fall  the  water  appears  to  have  been  as  bad  as  ever 
before. 
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In  the  cases  of  some  reservoirs  of  this  sort  the  water  has  shown  im- 
provement after  a  longer  or  shorter  period  of  use,  but  in  other  cases  no 
material  improvement  in  the  quality  of  the  water  has  occurred  after  many 
years.  In  the  case  of  Ludlow  reservoir,  with  the  exception  of  the  years 
1898  and  1894:,  there  has  been  nothing  in  the  examinations  of  the  water, 
which  have  now  covered  a  period  of  ten  years,  to  indicate  any  diminution 
in  the  growth  of  organisms.  The  effect  of  allowing  the  reservoir  to  remain 
empty  for  one  winter  has  already  been  indicated,  the  result  being  that 
after  the  reservoir  was  refilled,  in  the  winter  of  1893-94,  there  was  no 
large  growth  of  organisms  during  the  year  1894,  and  the  quality  of  the 
water  was  not  seriously  affected  in  this  way  during  the  greater  portion  of 
the  next  year;  but  at  the  end  of  the  summer  of  that  year  (1895)  the 
organisms  reappeared  in  as  great  numbers  as  ever  before,  and  during  the 
whole  of  the  summer  and  fall  of  the  following  year  (1896)  the  water  was 
apparently  as  bad  as  ever.  Under  the  circumstances,  there  seems  to  be 
no  reason  to  expect  that  any  more  permanent  improvement  would  be 
obtained  by  again  emptying  the  reservoir  and  allowing  the  bottom  to 
be  exposed  to  frosts  during  the  winter. 

There  appear  to  be  two  ways  in  which  the  quality  of  the  water  of  this 
reservoir  can  be  greatly  improved  —  one  by  removing  all  the  soil,  mud 
and  organic  matter  from  the  bottom  of  the  reservoir,  and  the  other  by  the 
filtration  of  the  water. 

The  experience  with  large  reservoirs  prepared  for  the  storage  of  water 
by  the  removal  of  all  the  soil  and  organic  matter  from  their  bottoms  has 
been  very  favorable.  Reservoir  No.  4  of  the  Boston  water  works  was 
filled  in  1886,  and  its  water  has  always  been  comparatively  free  from 
growths  of  microscopical  organisms,  and  there  has  been  little  or  no  evi- 
dence of  the  accumulation  of  the  products  of  decomposition  in  its  lower 
layers  during  the  period  of  stagnation  in  summer,  —  a  condition  often 
found  in  deep  ponds  and  reservoirs  from  which  the  soil  and  organic 
matter  have  not  been  removed.  Reservoir  No.  6  was  completed  at  the 
end  of  1893  and  was  filled  in  the  spring  of  1894.  The  analyses  of  its 
water  show  results  similar  to  those  found  in  the  case  of  Reservoir  No.  4. 
The  satisfactory  results  obtained  in  these  cases  have  led  to  the  general 
practice  of  preparing  reservoirs  to  be  used  for  the  storage  of  water  in  a 
thorough  manner  in  the  beginning. 

The  information  furnished  by  emptying  the  Ludlow  reservoir,  and  sub- 
sequently filling  it  again  with  water  from  the  canals,  indicates  that,  even 
with  the  large  amount  of  organic  matter  in  the  bottom  of  the  reservoir,  it 
takes  a  considerable  time  for  the  water  to  become  affected  by  it  to  a  sufiS- 
cient  degree  to  give  trouble  from  taste  and  odor ;  and  in  view  of  the 
favorable  results  obtained  by  cleaning  other  reservoirs  in  the  State,  the 
Board  is  of  the  opinion  that,  if  all  the  mud  and  organic  matter  should  be 
removed  from  the  bottom  of  this  reservoir,  so  that  the  soil  exposed  to  the 
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water  would  consist  of  clean  gravel  or  sand,  the  water  would  generally  be 
of  excellent  quality ;  and,  though  it  might  possibly  at  times  be  affected  by 
the  presence  of  minute  vegetable  organisms,  which  impart  to  water  a  dis- 
agreeable taste  and  odor,  the  troubles  from  this  cause  would  not  be  likely 
to  be  serious  or  long-continued,  and  might  be  noticed  only  at  long  intervals 
of  years,  if  at  all. 

The  cost  of  cleaning  the  reservoir  would  be  large,  and  it  would  be  nec- 
essary, moreover,  to  provide  an  adequate  supply  of  water  for  the  city 
while  the  reservoir  is  being  cleansed,  either  by  dividing  the  reservoir  into 
two  or  more  portions,  and  cleaning  a  portion  at  a  time,  or  providing  water 
from  some  other  source ;  and,  considering  the  character  of  the  water  of 
the  reservoir,  it  would  be  desirable  to  supply  water  of  better  quality,  if 
possible.  Under  the  circumstances,  before  proceeding  with  this  under- 
taking, it  is  very  desirable  to  determine  whether  it  may  not  be  practicable 
to  purify  the  water  satisfactorily  in  another  way,  and  at  less  cost. 

From  investigations  thus  far  made  by  the  Board,  as  to  results  obtained 
by  rapid  mechanical  filtration  of  a  water  of  this  sort,  it  appears  that  by  the 
use  of  some  chemical,  usually  alum,  as  a  coagulant,  a  great  improvement 
in  the  appearance  of  the  water  could  probably  be  made,  and  the  greater 
portion  of  the  organisms  and  suspended  matter  could  be  removed  from  the 
water;  but  in  the  process  of  filtration  the  quality  of  the  water  is  injured, 
on  account  of  some  of  the  alum  passing  through  the  filter,  and  it  is  very 
doubtful,  even  then,  whether  the  filtered  water  would  be  satisfactory  to 
consumers.  The  filtration  of  the  water  in  this  way  without  the  use  of 
alum  does  not  give  satisfactory  results ;  and,  while  at  low  rates  of  filtra- 
tion better  results  might  be  obtained,  the  cost  of  purifying  the  whole  sup- 
ply of  the  city  satisfactorily  by  mechanical  filtration  without  the  use  of 
alum  would  probably  be  prohibitory. 

With  regard  to  the  filtration  of  the  water  through  prepared  beds  of  sand 
and  gravel,  as  carried  on  in  Europe,  and  at  Lawrence  in  this  State,  the 
Board  cannot  give  a  definite  opinion,  since  it  has  no  results  of  experi- 
ments upon  the  filtration  in  this  way  of  a  water  containing  the  vegetable 
organisms  found  in  the  water  of  Ludlow  reservoir  during  the  greater  por- 
tion of  the  summer  and  fall.  The  elevation  of  the  reservoir  above  the 
city  is  such  that  it  appears  to  be  practicable,  by  locating  filters  in  the 
vicinity  of  the  reservoir,  to  filter  the  water  by  gravity,  and  subsequently 
deliver  it  to  the  city  without  seriously  reducing  the  pressure  in  the  high 
service  districts.  Moreover,  there  is  a  considerable  area  of  sandy  land 
near  the  Ludlow  gate-house,  from  which  sand  for  filtration  purposes  could 
apparently  be  obtained.  With  these  conditions,  it  is  possible  that  a  satis- 
factory purification  of  the  water  could  be  effected  by  filtration  through 
prepared  beds  of  sand  and  gravel,  and  at  a  less  cost  than  by  emptying  the 
reservoir  and  removing  the  soil  and  vegetable  matter  from  its  bottom. 

Under  the  circumstances,  the  Board  would  advise  that  you  construct 
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two  small  experimental  filters  in  the  Yieinity  of  the  reservoir,  and  make 
experiments  upon  the  filtration  of  this  water  during  that  portion  of  the 
year  when  the  water  contains  an  excessive  amount  of  vegetable  matter, 
beginning  about  the  first  of  May  and  continuing  until  nearly  the  end  of 
the  year.  The  Board  will  assist  you  in  these  investigations,  if  you  desire, 
by  advising  you  as  to  the  construction  and  operation  of  experimental 
filters,  and  will  make  all  necessary  examinations  of  water.  The  Board 
would  further  advise  that  you  cause  a  careful  estimate  to  be  made  of  the 
probable  cost  of  removing  the  soil  and  mud  from  tiie  bottom  of  the  Lud- 
low reservoir,  so  that  the  surface  exposed  to  the  water  shall  consist  only 
of  sand  or  otlier  material  nearly  free  from  organic  matter ;  and  that  you 
make  an  investigation  with  a  view  to  determining  the  best  method  of  sup- 
plying the  city  while  the  cleaning  of  the  resei*voir  may  be  in  progress,  and 
the  probable  cost  of  the  works  that  may  be  required.  When  the  results 
of  the  experiments  and  investigations  are  available,  the  Board  will  advise 
you  further  as  to  the  best  method  of  improving  the  quality  of  your  water 
supply. 

SwAMPSCOTT.  An  application  was  received,  February  15,  from 
the  committee  on  water  supply  of  Swampscott,  for  the  advice  of  the 
Board  relative  to  certain  alternative  plans  or  sources  for  supplying 
the  town  of  Swampscott  with  water.  The  Board  replied  to  this 
application  as  follows :  — 

June  4, 1897. 

The  State  Board  of  Health  has  considered  your  application  with  reference 
to  a  water  supply  for  the  town  of  Swampscott,  in  which  you  mention  four 
possible  sources  of  supply,  and  request  advice  as  to  which  is  the  most 
appropriate  and  desirable  for  supplying  the  town  of  Swampscott  with  pure, 
soft  water. 

The  sources  mentioned  by  you  are  as  follows :  — 

1.  Driven  wells  in  the  Thompson  Meadow  and  vicinity,  in  and  near 
the  town  of  Swampscott,  operated  and  controlled  by  the  Marblehead  Water 
Company. 

2.  Collecting  wells  near  the  Forest  River,  Salem,  owned  and  operated 
by  the  town  of  Marblehead. 

3.  Storage  basins,  ponds  and  Saugus  River,  the  present  system  of  the 
city  of  Lynn. 

4.  The  metropolitan  system  of  water  supply. 

The  Board  has  caused  an  examination  of  the  fii-st  three  sources  mentioned 
in  your  application  to  be  made  by  its  engineers,  and  has  examined  the 
results  of  analyses  of  samples  of  water  collected  from  these  sources  at 
yai-ious  times. 

The  first  source  of  supply  mentioned  in  your  application  is  the  works  for 
taking  water  from  the  ground  in  Thompson  Meadow  and  its  vicinity,  in 
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and  near  the  town  of  Swampscott,  which  have  been  constructed  very 
recently  by  the  Marblehead  Water  Company  as  an  auxiliary  source  of  water 
supply  for  the  towns  of  Swampscott  and  Nahant.  Previous  to  the  con- 
struction of  these  works,  the  Marblehead  Water  Company,  on  two  occa- 
sions, applied  to  the  State  Board  of  Health  for  its  advice  with  reference 
to  this  source,  and  the  replies  of  the  Board  are  enclosed  herewith. 

The  works  for  taking  a  supply  from  the  ground  in  Thompson  Meadow 
were  completed  early  in  the  present  year,  and  the  Board  is  informed  that 
since  about  the  end  of  January  water  has  been  drawn  from  a  system  of 
tubular  wells  located  in  a  line  about  500  feet  long,  beginning  at  the 
southerly  end  of  the  meadow  and  running  in  a  north-easterly  direction, 
approximately  parallel  to  the  eastern  division  of  the  Boston  &  Maine  Rail- 
road, a  short  distance  north-west  of  it. 

Analyses  of  samples  of  water  collected  from  time  to  time  since  the  tests 
were  first  made  at  this  place  show  that  the  hardness  of  the  water  has 
increased  considerably  since  the  source  was  first  used  for  the  supply  of  the 
towns,  and  it  is  now  somewhat  harder  than  is  desirable,  but  in  other 
respects  the  quality  of  the  water  remains  excellent  at  the  present  time. 

The  quantity  of  water  obtained  has  not  been  sufiScient  for  the  supply  of 
the  towns  at  all  times,  and  water  has  also  been  drawn  from  other  sources 
under  the  control  of  the  Marblehead  Water  Company  during  this  period. 
Test  wells  in  the  middle  and  northerly  portions  of  the  meadow  indicate  that 
the  material  beneath  the  surface  is  of  about  the  same  general  character  as 
in  the  southern  portion,  where  the  present  system  of  wells  is  located. 
Judging  from  the  height  of  water  in  several  of  these  test  wells,  the  effect 
of  pumping  at  the  southerly  end  of  the  meadow  may  influence  the  water 
over  an  area  of  from  a  third  to  half  its  total  area,  and  a  larger  quantity  of 
water  could  probably  be  obtained  from  the  ground  if  the  collecting  works 
were  extended  through  the  meadow  so  as  to  draw  water  from  all  of  its 
area.  On  the  other  hand,  the  present  wells  have  been  in  use  only  during 
the  wetter  portion  of  the  year,  and  the  quantity  obtainable  in  the  drier  por- 
tion, when  the  consumption  of  water  is  greater,  is  likely  to  be  considerably 
smaller  than  it  has  been  up  to  the  present  time. 

Considering,  also,  the  limited  area  of  the  meadow,  the  impervious  nature 
of  the  soil  encountered  for  a  considerable  distance  below  the  surface  in 
sinking  the  wells,  and  the  character  of  the  land  about  it,  which  appears  to 
be  of  a  ledgy  nature  and  unfavorable  to  the  collection  of  a  large  amount 
of  ground  water,  the  Board  is  of  the  opinion  that  there  is  much  doubt  as  to 
whether  sufficient  ground  water  can  be  obtained  in  the  meadow  to  meet  the 
present  needs  of  the  town  of  Swampscott,  and  it  is  not  probable  that  the 
supply  would  furnish  sufficient  water  to  provide  for  the  needs  of  the  town 
for  any  considerable  time  in  the  future. 

The  brook  which  flows  through  Thompson  Meadow  drains  a  nearly  un- 
inhabited territory,  apparently  nearly  free  from  swamp,  and  it  may  be 
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feasible  to  construct  storage  reservoirs  upon  this  brook  and  obtain  a  supply 
of  good  surface  water ;  but  with  present  information  it  is  impossible  to 
estimate  at  all  definitely  how  large  a  supply  could  be  obtained  in  this  way, 
though  it  is  not  impossible  that  a  sufficient  quantity  could  be  obtained, 
in  connection  with  the  water  obtainable  from  the  ground  in  ThompsoQ 
Meadow,  for  the  needs  of  Swampscott  for  several  years  in  the  future. 

The  second  source  mentioned  in  the  application  is  the  present  works  of 
the  town  of  Marblehead.  The  sources  of  supply  of  this  town  are  two 
large  wells  and  a  system  of  tubular  wells  in  the  valley  of  Forest  River  in 
Salem.  The  water  of  the  large  wells  is  affected  by  the  presence  of  an 
excessive  amount  of  iron,  which  renders  it  unsatisfactory  for  many  domestic 
uses,  while  the  water  of  the  tubular  wells,  which  is  used  only  a  portion  of 
the  time,  has  shown  indications  of  the  presence  of  a  small  amount  of  sea 
water. 

It  is  not  probable  that  the  sources  of  supply  of  Marblehead,  as  at 
present  developed,  would  furnish  enough  water  for  the  supply  of  Swamp- 
scott at  all  times  in  addition  to  the  quantity  now  drawn  for  the  use  of  the 
town  of  Marblehead ;  and,  while  it  is  probably  feasible  to  enlarge  the  sup- 
ply of  Marblehead  by  taking  water  from  other  territory  in  the  vicinity  of 
the  present  sources,  it  is  very  doubtful  whether  sufficient  water  of  good 
quality  could  be  obtained  to  meet  the  needs  of  both  Marblehead  and 
Swampscott  for  a  considerable  number  of  years  in  the  future. 

The  water  supply  of  the  city  of  Lynn,  the  next  source  mentioned  in  your 
application,  is  drawn  from  five  storage  reservoirs  and  the  Saugus  River. 
The  reservoir  most  recently  constructed  is  located  on  Hawkes  Brook,  a 
tributary  of  the  Saugus  River,  and  its  bottom  was  prepared  for  the  storage 
of  water  by  the  removal  of  soil  and  vegetable  matter  from  a  portion  of  the 
area  and  by  covering  the  remainder  with  gravel.     In  the  other  reservoirs 
the  brush  and  wood  were  removed,  but  the  soil  and  vegetable  matter  were 
allowed  to  remain ;  and  the  water  of  two  of  them.  Glen  Lewis  and  Walden 
ponds,  while  free  from  sewage  pollution,  contains  such  abundant  growths 
of  minute  organisms  during  much  of  the  time  as  to  be  wholly  unsuitable 
for  drinking.     The  other  two.  Breed's  Pond  and  Birch  Pond,  have  been 
in  use  for  a  much  longer  time  and  furnish  water  of  much  better  quality, 
though  it  is  affected  by  a  brownish  color  which  water  acquires  from  eon- 
tact  with  vegetable  matter  in  swamps  and  the  bottoms  of  ponds  from 
which  soil  and  vegetable  matter  are  not  removed.     The  water-shed   of 
Hawkes  Brook  contains  a  small  but  scattered  population,  but  the  water- 
sheds of  the  other  reservoirs  are  nearly  free  from  population,  and  the  city 
has  acquired  large  tracts  of  land  about  them  to  protect  them  from  pollu- 
tion, so  that  it  may  be  said  that  the  water  derived  from  the  natural 
water-sheds  of  the  reservoirs  is  practically  free  from  danger  of  sewage 
contamination. 

Water  is  at  present  drawn  from  Saugus  River  at  Hewlett's  Dam,  and  is 
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either  discharged  into  Birch  PoDd  or  conyeyed  directly  to  the  pumping 
station  and  thence  distributed  to  the  city.  The  water-shed  of  the  Saugus 
River  contains  a  very  large  population  which  is  not  provided  with  sewers, 
80  that  much  sewage  necessarily  finds  its  way  into  the  streams,  and,  under 
the  circumstances,  this  source  must  be  regarded  as  a  dangerous  one  from 
which  to  take  water  for  domestic  purposes.  The  water  is  of  poor  quality 
in  other  respects  also,  since  it  has  a  high  color  and  contains  much  organic 
matter  due  to  its  contact  with  vegetable  matter  in  swamps.  Under  the 
circumstances,  the  Board  does  not,  at  present,  advise  the  town  to  take 
water  from  the  works  of  the  city  of  Lynn. 

The  final  source  concerning  which  advice  is  asked  is  the  metropolitan 
system  of  water  supply,  which  is  now  in  process  of  construction.  By  the 
terms  of  the  metropolitan  water  supply  act,  the  Metropolitan  Water  Board 
may  furnish  water  to  the  town  of  Swampscott  upon  such  payment  of  money 
as  the  Metropolitan  Water  Board  shall  determine.  The  nearest  town  to 
Swampscott  that  is  within  the  water  supply  district,  at  present,  is  the  town 
of  Revere ;  and,  in  order  that  the  town  of  Swampscott  may  obtain  a  sup- 
ply from  the  metropolitan  district,  a  pipe  would  have  to  be  laid  from  some 
point  in  Revere  to  connect  with  the  Swampscott  pipes,  so  far  as  can  be 
judged  at  the  present  time.  The  works  of  the  metropolitan  water  supply 
district  are  not  yet  sufficiently  advanced  to  provide  water  for  the  towns 
within  the  district,  and  it  cannot  be  predicted  at  the  present  time  how  soon 
water  may  be  distributed  from  these  works,  but  probably  within  the  next 
two  years.  By  taking  water  from  these  works  a  permanent  supply  of  good 
water  could  be  obtained  for  the  present  and  future,  but  the  Board  is  unable 
to  inform  you  as  to  the  probable  cost  of  works  or  the  conditions  under 
which  the  water  could  be  obtained. 

In  view  of  the  circumstances,  the  Board  would  advise  the  town  of  Swamp- 
scott to  cause  a  careful  inyestigation  to  be  made,  to  determine  the  feasi- 
bility and  probable  cost  of  obtaining  a  supply  from  the  works  of  the  metro- 
poUtan  district,  and  ah90  to  determine  the  feasibility  of  constructing  storage 
reservoirs  upon  the  brook  which  flows  through  Thompson  Meadow ;  the 
probable  quantity  and  quality  of  water  that  can  be  obtained  by  developing 
the  source  in  this  way,  in  connection  with  water  from  the  ground  in  Thomp* 
son  Meadow ;  and  the  cost,  as  compared  with  the  cost  of  a  supply  from  the 
metropolitan  system,  taking  into  consideration  the  length  of  time  that  a 
supply  from  Thompson  Meadow  and  its  vicinity  would  be  likely  to  last. 

The  Board  will  advise  you  further  in  regard  to  this  matter,  if  you  desire, 
when  you  have  the  results  of  further  investigations  to  present. 

Waltham.  An  application  was  received  Dec.  26,  1896,  from 
the  mayor  of  Waltbam,  requesting  information  upon  the  following 
points :  — 
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**  (1)  Is  the  present  condition  of  the  water  supply  such  that  it 
is  necessary  to  make  an  immediate  extension  of  the  sewer  system 
to  take  in  the  area  known  as  Crescent  Park  ? 

*'  (2)  Would  not  such  an  extension  of  the  sewered  district  stop 
wholly  or  in  part  the  increase  of  iron  in  the  city  water?" 

The  Board  replied  to  this  application  as  follows :  — 

June  10, 1897. 

With  regard  to  the  need  of  extending  your  sewerage  system  for  the  pur- 
pose of  removing  the  sewage  from  the  populated  territory  on  the  opposite 
side  of  Charles  River  from  your  water  works  not  at  present  provided  with 
sewerage,  the  Board  has  already  expressed  the  opinion,  in  a  previous  com- 
munication, that  the  quality  of  your  w^ater  supply  is  threatened  by  cess- 
pools and  sewage  from  the  population  on  this  territory,  from  which  a  part 
of  your  water  supply  undoubtedly  comes,  and  that  the  abolition  of  cess- 
pools and  the  diversion  of  sewage  from  this  territory  into  the  metropolitan 
system  should  be  provided  for  without  delay.  Analyses  of  the  water  of 
the  filter  basin  in  recent  years  show  that  the  water,  before  passing  through 
the  ground  to  the  filter  basin,  is  being  polluted  in  an  increasing  degree, 
and,  though  subsequently  purified  in  a  large  degree  in  its  passage  through 
the  ground,  reaches  the  basin  with  more  impTirity  from  year  to  year ;  and 
the  Board  advises  that  it  is  important  to  remove  the  sewage  from  all  terri- 
tory from  which  water  percolates  toward  the  well. 

With  regard  to  the  second  question,  as  to  whether  such  an  extension  of 
the  sewered  district  would  stop  wholly  or  in  part  the  alarming  increase  of 
iron  in  the  city  water,  it  can  be  said  that  the  increase  in  iron  is  probably 
due,  in  part,  to  the  imperfect  purification  of  water  entering  the  filter  basin 
by  filtration  through  the  ground  from  the  river,  and  in  part,  also,  to  water 
which  is  subject  to  pollution  in  a  greater  or  less  degree  which  reaches  the 
filter  basin  by  passing  through  ground  containing  iron,  and  that  it  is  prob- 
able that  any  increase  in  pollution  will  cause  the  water  to  take  up  an  in- 
creased amount  of  iron  as  it  passes  through  the  ground. 

With  the  rapid  increase  in  consumption  of  water  from  the  filter  basin, 
the  area  from  which  water  is  drawn  toward  the  basin  is  enlarging,  and  the 
removal  of  impurities  which  now  enter  the  water  from  the  single  district 
mentioned  in  the  application  will  prevent  only  to  a  very  limited  degree  the 
further  increase  of  iron  in  the  water.  The  indications  are  that  the  quan- 
tity of  iron,  which  has  increased  rapidly  in  the  past  three  years,  although 
the  quantity  thus  far  has  been  too  small  to  be  noticed  by  consumers,  will 
continue  to  increase  with  the  increase  in  the  quantity  of  water  drawn 
through  the  ground,  owing  both  to  the  increased  rapidity  with  which  water 
passes  through  the  filtering  material,  and  probably,  also,  to  the  greater 
area  of  territory  drained  which  supplies  iron. 

The  only  remedies  which  the  Board,  with  its  present  information,  can 
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suggest  are  to  remove  as  completely  as  possible  all  sewage  from  the  terri- 
tory which  supplies  water  to  the  filter  basin,  and  to  diminish  the  draft  from 
this  basin  so  that  it  shall  not  exceed,  at  most,  the  amount  drawn  four  years 
ago  before  the  iron  began  to  increase,  and  to  seek  another  source  for  the 
additional  water  required  for  the  supply  of  the  city. 

• 

Wareham,  Marion,  Mattapoisett  and  Fairhaven.  An  appli- 
cation was  received,  Nov.  1,  1897,  from  Mr.  Joseph  K,  Nye  of 
Fairhaven,  for  the  advice  of  the  Board  with  reference  to  the  pro- 
priety of  taking  certain  sources  of  water  supply  for  the  towns  of 
Wareham,  Marion,  Mattapoisett  and  Fairhaven.  The  Board  replied 
to  this  application  as  follows :  — 

Jan.  6, 1898. 

The  State  Board  of  Health  received  from  you,  Nov.  1,  1897,  an  appli- 
cation for  advice  with  reference  to  a  proposed  water  supply  for  the  towns 
of  Wareham,  Manon,  Mattapoisett  and  Fairhaven,  in  which  you  refer  to 
Jonathan's  Pond,  the  present  source  of  supply  of  the  village  of  Onset,  and 
to  the  valley  of  the  Agawam  River,  as  the  sources  which  you  have  under 
consideration.  It  further  appears  that  in  taking  water  from  the  valley  of 
the  Agawam  River  you  propose  to  use  Iron  Works  Pond,  so  called,  a  reser- 
voir formed  by  the  Agawam  dam  in  the  town  of  Wareham,  as  the  direct 
Boarce  of  supply. 

With  reference  to  the  quality  and  quantity  of  water  obtained  from 
Jonathan's  Pond,  the  Board  has  already  advised,  in  a  communication  dated 
June  9,  1894,  as  follows :  — 

The  Board  has  caused  an  examination  of  this  pond  and  an  analysis  of  its  water 
to  be  made,  and  finds  that  the  water  is  very  soft,  and  of  excellent  quality  for  all 
the  purposes  of  a  public  water  supply. 

The  limits  of  th^  territory  which  contributes  to  the  supply  of  the  pond,  either 
by  direct  flow  over  the  sur&ce  or  by  filtration  under  ground  through  the  sandy 
territory  in  which  the  pond  is  situated,  are  not  well  defined ;  and  it  is  not,  there- 
fore, practicable  to  determine  at  all  definitely  the  quantity  of  water  which  this 
scarce  will  furnish.  It  seems  probable,  however,  that  it  will  furnish  the  water 
required  for  the  portion  of  the  town  of  Wareham  which  the  company  is  authorized 
to  supply  from  it. 

More  recent  analyses  of  the  water  of  Jonathan's  Pond  tend  to  confinn 
the  opinion  expressed  at  that  time  as  to  tiie  quality  of  the  water  furnished 
by  the  pond.  With  regard  to  the  quantity  of  water  which  this  source  will 
yield,  no  important  additional  data  have  been  supplied  which  would  make 
possible  a  more  accurate  estimate  than  the  one  given  in  the  previous  reply ; 
but,  so  far  as  can  be  judged  from  the  location  of  the  pond  and-the  probable 
area  from  which  water  would  drain  toward  the  pond  if  a  considerable 


48  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

qnantity  should  be  drawn  from  it,  it  is  improbable  that  it  would  furnish 
enough  water  for  the  supply  of  the  other  towns  mentioned  in  jour 
application. 

The  quantity  of  water  which  Iron  Works  Pond  and  its  tributai*ies  would 
furnish  would  be  much  more  than  would  be  needed  by  the  town  of  Ware- 
ham,  and  would  be  ample  also  for  the  other  towns  mentioned  in  the 
application. 

The  results  of  a  single  set  of  analyses  of  samples  of  water  collected 
recently  from  Iron  Works  Pond,  Spectacle  Pond  and  the  Agawam'River, 
showed  that  the  water  of  Iron  Works  Pond  at  that  time,  while  haying 
considerable  color,  was  of  fairly  good  quality  for  the  purposes  of  a  public 
water  supply ;  the  water  of  the  Agawam  River,  at  the  old  Glen  Pond  dam, 
was  found  to  be  of  about  the  same  quality  as  that  of  Iron  Works  Pond ; 
but  the  water  of  Spectacle  Pond  and  of  the  Agawam  River,  just  below  the 
outlet  of  Halfway  Pond,  was  of  inferior  quality  and  contained  a  consider- 
able quantity  of  suspended  matter,  which  was  found  to  consist  of  micro- 
scopic organisms,  some  of  which  were  of  kinds  which  have  been  known  to 
cause  disagreeable  tastes  and  odors  in  the  water  of  other  ponds  and  reser- 
voirs. Whether  the  quality  of  these  waters  would  diflfer  materially  at  other 
seasons  of  the  year  from  what  it  was  found  to  be  at  the  time  of  this  exam- 
ination cannot  be  predicted  from  the  information  thus  far  available ;  but 
there  appears  to  be  a  shallow  area  near  the  upper  end  of  Iron  Works  Pond, 
where  stumps  are  decaying,  which  may  have  an  unfavorable  influence  upon 
the  quality  of  the  water  of  that  source  in  the  warmer  portion  of  the  year ; 
and,  considering  also  the  character  of  the  organisms  found  in  the  water  of 
Halfway  and  Spectacle  pondJs  at  the  time  of  this  examination,  the  indi- 
cations are  that  the  water  of  Iron  Works  Pond  may  be  subject  at  times  to 
disagreeable  tastes  and  odors.  To  determine  with  reasonable  accuracy 
what  the  quality  of  the  water  of  this  source  is  likely  to  be,  analyses  of  the 
water  of  Iron  Works  Pond  and  its  various  tributaries  should  be  made  at 
frequent  intervals  for  at  least  a  year. 

A  good  ground  water  would  be  much  more  satisfactory  than  the  water 
of  Iron  Works  Pond,  on  account  of  its  freedom  from  color  and  from  dis- 
agreeable tastes  and  odors ;  and,  so  far  as  can  be  judged  from  the  character 
of  the  surface  of  the  ground  in  the  vicinity  of  Iron  Works  Pond,  the  con- 
ditions appear  to  be  favorable  for  obtaining  water  in  large  quantities  from 
the  ground.  It  is  very  desirable  that,  in  further  investigations  relative  to 
obtaining  a  water  supply  from  this  source,  the  feasibility  of  obtaining  a 
supply  of  good  water  from  the  ground  in  the  vicinity  of  the  pond  should 
be  considered. 

If  further  investigations  should  show  that  water  of  suitable  quality  could 
be  obtained  from  Iron  Works  Pond  or  its  neighborhood,  this  source  would 
probably  be  an  appropriate  source  for  the  town  of  Wareham ;  but  whether 
it  would  be  the  most  appropriate  source  for  the  supply  of  the  other  towns 
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the  Board  cannot  undertake  to  advise  without  a  more  thorough  investi- 
gation than  appears  to  have  thus  far  been  made. 

The  Board  would  advise  that  an  investigation  be  made  to  determine  the 
probable  quality  of  the  water  to  be  obtained  from  Iron  Works  Pond,  and 
the  feasibility  of  obtaining  a  sufficient  quantity  of  good  ground  water  from 
its  neighborhood  for  the  supply  of  the  towns  mentioned  in  the  application. 
At  the  same  time,  all  other  available  sources  of  supply  for  these  towns,  or 
for  any  of  them,  should  be  carefully  considered,  and  information  collected 
as  to  the  quality  and  quantity  of  water  that  may  be  obtained  from  such 
sources.  Such  an  investigation  is  necessary  before  it  is  practicable  to 
adyise  as  to  the  most  appropriate  source  or  sources  of  supply  for  the  towns 
mentioned  in  the  application. 

The  Board  will  assist  in  any  further  investigations  by  making  analyses 
of  such  samples  of  water  as  may  be  necessary,  and  will,  upon  application, 
give  yon  further  advice  in  the  matter  when  you  have  the  results  of  further 
inrestigations  to  present. 

Watbrtown.  The  Watertown  Water  Supply  Company  applied 
to  the  Board,  Nov.  28,  1896,  for  its  advice  with  reference  to  a  plan 
for  filtering  the  water  of  certain  wells  by  means  of  a  '<  system  similar 
to  that  now  in  use  at  Beading,  Mass/'  The  Board  replied  to  this 
application  as  follows :  — 

Dbc.  3,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  28,  1896,  an 
application  for  advice  with  reference  to  filtering  the  water  of  a  system  of 
tabular  wells,  located  about  1,000  feet  east  of  your  present  pumping 
station  and  near  the  northerly  bank  of  Charles  River,  by  means  of  a 
mechanical  filter  plant  similar  to  the  one  now  in  use  at  Reading,  Mass., 
either  with  or  without  the  use  of  alum.  It  is  understood  that  water  from 
these  wells  is  used  for  an  auxiliary  supply  in  the  summer  season  only,  the 
filter  gallery  and  driven  wells  near  the  pumping  station  furnishing  sufiScient 
water  at  other  seasons  of  the  year,  and  that  the  water  is  objectionable 
for  many  domestic  uses,  chiefly  on  account  of  the  presence  of  an  excessive 
amount  of  iron. 

At  the  time  the  application  was  made,  a  mechanical  filter  had  been  in 
operation  at  Reading  for  a  period  of  about  four  months,  filtering  the  water 
supply  of  that  town,  which  is  drawn  from  a  filter  gallery,  and  which 
resembles  that  drawn  from  the  auxiliary  wells  at  Watertown  in  that  it 

■ 

contains  an  excessive  amount  of  iron,  and  several  analyses  of  the  water, 
both  before  and  after  filtration,  had  been  made  by  the  Board.  Just  before 
filtration,  solutions  of  lime  and  alum  were  added  to  the  water,  and  the  ex- 
aminations of  the  effluent  showed  that  nearly  all  of  the  iron  was  removed 
and  the  appearance  of  the  water  greatly  improved  by  the  process ;  but 
it  was  found  that  alum  was  present  in  the  filtered  water,  and  that  £he 
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water  was  very  hard,  its  hardness  being  several  times  as  great  as  when 
drawn  from  the  ground.  Under  the  circumstances,  it  did  not  seem  to  the 
Board  that  the  improvement  effected  was  an  offset  to  the  possible  injury 
to  health  from  the  use  of  so  hard  a  water,  containing  also  a  considerable 
quantity  of  alum.  Moreover,  the  probable  cost  of  constructing  and  oper- 
ating a  filter  plant  of  this  sort  is  large,  considering  that  its  use  would 
probably  be  rendered  unnecessary  when  a  metropolitan  water  supply,  the 
works  for  which  are  already  under  construction,  shall  have  become  avail- 
able, since  both  Watertown  and  Belmont  were  included  in  the  metropolitan 
district. 

Whether  the  water  could  be  freed  from  iron  by  filtration  alone,  without 
the  use  of  a  chemical  as  a  coagulant,  was  not  definitely  known ;  but  previ- 
ous experiments  on  a  small  scale  had  indicated  that  the  iron  could  not  be 
removed  in  this  way,  unless,  perhaps,  by  filtration  at  a  comparatively  slow 
rate,  which  would  probably  be  much  mor^  expensive  than  filtration  through 
an  ordinary  sand  filter. 

With  a  view  to  leaniing  whether  it  was  practicable  to  purify  this  water 
by  filtration  through  an  ordinary  sand  filter,  without  the  use  of  chemicals, 
the  Board  has  caused  experiments  to  be  made  at  your  works  by  filtering 
the  water  after  aeration  through  a  bed  of  fine  sand.  The  results  obtained 
indicate  that  practically  all  of  the  iron  can  be  removed  from  this  water  by 
aeration  and  subsequent  filtration  through  sand  at  a  rate  of  about  10,000,- 
000  gallons  per  acre  per  day,  and  possibly  somewhat  greater,  and  that  the 
hardness  of  the  water  is  not  increased  by  the  process. 

It  appears  that  the  soil  in  the  vicinity  of  your  filter  gallery  beneath  a 
surface  layer  of  loam  consists  of  a  coarse  gravel  extending  down  to  the 
bottom  of  the  gallery,  which  is  approximately  15  feet  below  the  level  of 
the  water  in  the  river.  Late  in  the  past  season  a  small  area  of  this  land, 
located  about  100  feet  from  the  gallery,  was  cleared  of  loam,  and  water 
from  the  wells  pumped  upon  the  surface  of  the  gravel,  with  a  view  to  in- 
creasing the  yield  of  the  filter  gallery  by  water  filtering  through  the  ground 
from  this  area.  The  results  indicate  that  the  yield  of  the  filter  gallery  may 
be  materially  increased  in  this  way ;  and,  as  there  appears  to  be  coarse  soil 
for  a  considerable  distance  about  the  filter  gallery,  it  seems  probable  that 
its  yield  may  be  increased  sufficiently  to  furnish  all  the  water  required.  It 
is  probable  that,  after  filtering  100  feet  through  the  ground,  the  iron  in 
the  water  will  be  reduced  to  such  a 'degree  that  it  will  not  give  serious 
trouble,  —  at  least  during  the  time  that  seems  likely  to  elapse  before  the 
metropolitan  water  supply  will  be  available. 

The  Board  is,  therefore,  of  the  opinion  that  it  would  be  best  to  increase 
the  supply  of  water  from  the  filter  gallery  by  turning  water  from  the  wells 
upon  the  surface  of  the  gravel  in  the  vicinity  of  the  gallery,  rather  than  to 
construct  a  special  plant  for  filtration  purposes,  which  would  probably  be 
needed  for  a  short  time  only. 
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Weixeslet.  The  committee  on  water  supply  of  the  town  of 
Wellesley  applied  to  the  Board,  Oct.  15,  1896,  submitting  the  re- 
port of  their  engineer  upon  a  proposed  additional  water  supply  for 
the  town,  and  requesting  the  advice  of  the  Board  thereon.  The 
Board  replied  to  this  application  as  follows :  — 

Feb.  4,  1897. 

The  State  Board  of  Health  received  from  you,  on  October  15,  an  appli- 
cation for  advice  with  reference  to  a  proposed  additional  water  supply  for 
WeUesley,  in  which  you  stated  that,  in  accordance  with  the  recommenda- 
tioDS  contained  in  a  previous  reply  of  this  Board,  you  had  employed  an 
engineer  to  make  investigations  relative  to  an  additional  water  supply. 
Subsequently,  on  January  18,  you  submitted  a  report  of  Mr.  Desmond 
FitzGerald,  C.E.,  containing  an  account  of  the  investigations,  with  his 
recommendations  as  to  increasing  the  water  supply  of  the  town  of 
Wellesley,  and  requesting  the  advice  of  the  Board  thereon. 

Several  sources  of  supply  are  considered  in  the  report,  and  it  is  recom- 
mended that  the  use  of  the  present  sources  be  continued,  and  that  they  be 
supplemented  by  water  collected  from  the  ground  in  the  valley  of  Rose- 
mary Brook,  in  the  Burnett  Meadow,  so  called,  between  Cedar  Street  and 
Longfellow's  Pond,  by  means  of  tubular  wells  connected  with  a  sucllion 
main  laid  from  the  present  pumping  station.  Since  it  is  thought  that  the 
quantity  of  water  obtainable  in  this  way  will  be  limited,  two  methods  of 
obtaining  a  further  supply  are  proposed,  one  by  charging  the  ground  un- 
derlying the  meadow  in  which  the  wells  are  located  with  water  from  the 
brook,  and  another  by  constructing  artificial  filter  beds  to  filter  the  water 
of  Rosemary  Brook  as  it  flows  from  Longfellow's  Pond.  It  is  recom- 
mended that  an  experiment  be  made  to  see  whether  satisfactory  results 
can  be  obtained  by  the  first  method,  and,  if  these  are  not  satisfactory,  that 
the  second  be  adopted.  It  is  also  recommended  that  a  covered  distributing 
reservoir  be  constnicted  on  Maugus  Hill,  and  that  the  present  open  reser- 
voir be  kept  for  use  in  case  of  emergency. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
an  examination  of  the  territory  to  be  made  by  its  engineer  and  samples  of 
water  from  test  wells  in  the  Burnett  Meadow  to  be  analyzed. 

The  quality  of  the  water  of  these  wells,  though  affected  to  some  extent 
by  the  presence  of  several  houses  in  the  valley  of  the  brook,  is,  in  its 
present  state,  excellent  for  the  purposes  of  a  public  water  supply,  and 
showed  no  deterioration  during  a  pumping  test  made  by  connecting  several 
of  the  wells  together  and  pumping  from  them  with  a  steam  pump  for  a 
period  of  about  one  week. 

From  the  tests  made  by  your  engineer,  as  described  in  his  report,  it 
appears  that  the  soil  in  the  valley  of  Rosemary  Brook  from  the  pumping 
station  to  a  point  about  700  feet  west  of  Cedar  Street  is  largely  composed 
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of  fine  material,  bat  that  beyond  this  point  strata  of  grayel  were  reached 
by  the  test  wells  from  which  water  could  be  pumped  with  considerahle 
freedom,  as  shown  by  the  pumping  test  referred  to,  during  which  the  yield 
of  the  wells  averaged  about  300,000  gallons  per  day.  It  is  possible  that 
the  yield  would  have  been  larger  had  some  of  the  wells  south  of  the 
Worcester  turnpike  been  connected  with  the  pump.  While  this  quantity 
of  water,  if  it  could  be  obtained  continuously,  would  be  sufficient,  in  con- 
nection with  the  present  sources,  to  supply  the  town  until  the  consumption 
of  water  shall  have  become  double  what  it  is  at  present,  it  is  probable  that 
the  yield  of  this  source  will  at  times  fall  considerably  below  300,000  gal- 
lons per  day ;  so  that,  while  the  indications  are  that  a  material  addition  to 
your  present  supply  can  be  obtained  from  the  wells  in  this  locality,  a 
further  additional  supply  is  likely  to  be  necessary  within  a  very  few  years. 

It  is  very  desirable,  in  providing  an  additional  supply  of  water,  that  a 
source  be  selected  that  is  capable,  not  only  of  meeting  the  immediate  needs 
of  the  town,  but  of  being  developed  so  as  to  furnish  a  supply  for  a  con- 
siderable time  in  the  future  at  a  reasonable  cost.  As  already  indicated, 
two  ways  are  suggested  by  your  engineer  for  obtaining  a  further  additional 
supply  when  the  needs  of  the  town  may  make  it  necessary,  one  by  turning 
the  water  from  the  brook  upon  the  ground  in  the  vicinity  of  the  wells,  to 
assist  in  saturating  the  ground,  and  the  other  by  filtering  the  water  through 
prepared  beds  of  sand,  as  is  done  at  Lawrence  in  this  State. 

With  regard  to  the  first  method,  —  the  saturation  of  the  ground  by  turn- 
ing brook  water  upon  it  after  the  removal  of  the  surface  soil,  —  it  will  be 
necessary  to  find  a  place  where  the  underlying  sand  is  sufficiently  per- 
meable ;  and,  owing  to  the  variable  stratification,  it  is  not  feasible  to  tell 
whether  a  material  increase  in  the  supply  could  be  obtained  in  this  way ; 
but  if  satisfactory  results  could  be  obtained  and  the  quality  of  the  water 
shown  to  be  good,  it  would  be  a  suitable  method  of  increasing  the  supply. 

With  regard  to  the  second  method,  —  that  of  filtering  the  water  through 
prepared  beds  of  sand,  —  there  is  no  doubt  that  a  safe  water  for  drinking 
could  be  obtained  from  filters  properly  designed  and  constructed,  and 
operated  with  care.  In  either  case,  it  would  be  necessary  that  the  water- 
shed of  the  brook  be  subjected  to  careful  inspection,  to  prevent  its  pollu- 
tion by  sewage,  so  far  as  possible ;  and,  considering  the  nearness  of  the 
present  sources  to  the  brook,  the  purity  of  its  water  should  be  carefully 
guarded  in  any  case. 

From  the  investigations  thus  far  made,  the  Board  is  of  the  opinion  that 
it  is  desirable  to  continue  the  use  of  the  present  well  and  filter  gallery, 
taking  care  that  brook  water  is  not  allowed  to  enter  them  without  purifica- 
tion by  filtration  through  the  ground,  and  to  increase  the  supply  by  taking 
water  from  the  ground  in  the  valley  of  Rosemary  Brook  in  the  vicinity  of 
the  test  wells,  as  proposed.  As  already  stated,  the  present  indicatioDS 
are  that,  with  the  increase  of  population  and  in  the  use  of  water,  this 
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source  may  become  inadequate  within  a  very  few  years ;  and,  nnless  in  the 
construction  of  permanent  works  the  indications  shall  be  much  more 
favorable  than  at  present  for  a  large  yield  of  water,  it  is  desirable  tha% 
jOQ  continue  your  investigations  as  to  further  supplementing  the  supply 
when  it  shall  become  necessary  by  saturating  the  ground  about  the  wells 
with  brook  water,  as  suggested  in  the  report  of  your  engineer. 

In  the  previous  reply  of  the  Board  it  was  suggested  that,  judging  from 
surface  indications,  favorable  conditions  for  obtaining  water  in  consider- 
able quantity  from  the  ground  were  found  near  the  upper  end  of  Long- 
fellow's Pond,  but  the  tests  recently  made  do  not  appear  to  have  been 
carried  to  this  territory.  In  view  of  the  nearness  of  this  locality  to  the 
proposed  wells  in  the  Burnett  Meadow  and  the  apparently  favorable  con- 
ditions that  exist  here  for  obtaining  water  from  the  ground,  the  Board 
wonld  again  advise  that  tests  be  made  here  to  determine  whether  it  is 
feasible  to  obtain  a  further  additional  supply  by  extending  the  proposed 
collecting  system  in  this  vicinity. 

The  Board  would  also  advise  that  you  make  provision  for  delivering  the 
water  to  consumers  without  exposure  to  light.  Experience  has  shown  that 
a  ground  water  rapidly  deteriorates  when  exposed  to  light  in  an  open 
reservoir,  such  as  the  one  now  in  use  at  W^Uesley ;  but  all  trouble  from 
this  cause  will  be  avoided  by  keeping  the  water  from  exposure  to  light 
from  the  time  it  is  drawn  from  the  ground  until  it  reaches  the  consumer. 

The  Board  will,  upon  application,  assist  you  in  any  further  investiga^ 
tions  that  you  may  wish  to  make,  and  advise  you  again  with  reference  to 
your  future  water  supply  when  you  have  the  results  of  additional  investi- 
gations to  present. 

Weston.  An  application  was  received,  Aug.  80,  1897,  from 
Charles  W.  Hubbard  of  Weston,  for  advice  as  to  a  proposed  water 
supply  for  several  houses  in  the  south-east  part  of  Weston,  certain 
places  being  indicated  in  the  application  as  appropriate  sources  of 
supply.     The  Board  replied  to  this  application  as  follows :  — 

Oct.  8, 1897. 

The  attention  of  the  Board  has  been  directed  to  three  possible  sources 
of  supply,  all  of  which  are  in  the  vicinity  of  a  small  tributary  of  Charles 
River,  which  flows  into  that  stream  from  the  north-west  at  a  point  about 
one-third  of  a  mile  north-east  of  the  Wellesley  Farms  railroad  station. 

The  first  source  is  a  spring  near  the  upper  end  of  the  brook,  near  which 
It  18  proposed  to  locate  a  collecting  well.  It  is  expected  that  this  well 
could  be  fed  by  water  filtering  from  a  small  pond,  to  be  formed  by  con- 
structing a  dam  across  the  brook  a  short  distance  below  the  well ;  and  it 
is  proposed  to  keep  up  the  level  of  the  pond  by  diverting  into  it  water  from 
a  small  pond  about  500  feet  north-west  of  the  proposed  well. 
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The  second  source  suggested  for  consideration  is  a  well  on  the  south- 
westerly side  of  the  brook,  about  2,000  feet  farther  down  the  stream  than 
the  first-mentioned  source,  following  the  course  of  the  brook,  and  just  above 
a  highway. 

Finally,  you  suggest  a  ground-water  supply  from  the  vicinity  of  Charles 
River,  near  the  mouth  of  the  brook. 

The  Board  has  carefully  considered  your  application,  and  has  caused 
the  territory  to  be  examined  by  its  engineer  and  samples  of  the  water 
from  the  sources  mentioned  to  be  analyzed.  An  analysis  of  the  water  of 
the  spring  near  the  upper  end  of  the  brook,  where  it  is  proposed  to  locate 
the  first-mentioned  well,  indicates  that  the  ground  water  at  this  place  is 
soft,  and  otherwise  of  good  quality  for  the  purposes  of  a  domestic  water 
supply ;  but  the  water-shed  of  the  brook  in  the  vicinity  of  this  well  is  so 
small  that  the  quantity  of  water  which  a  well  in  this  locality  would  furnish 
is  likely  to  be  entirely  inadequate  for  the  needs  of  the  population  which  it 
is  intended  to  supply.  By  constructing  a  reservoir  below  this  well,  it  is 
possible  that  the  quantity  of  water  that  would  enter  the  well  might  be 
somewhat  increased  by  the  filtration  of  water  through  the  ground  from  the 
pond ;  but,  judging  from  the  appearance  of  the  surface  of  the  ground  iD 
the  vicinity,  the  soil  is  of  such  a  character  that  it  is  not  probable  that  any 
considerable  quantity  of  water  would  filter  through  the  ground  from  the 
pond  into  the  well.  The  quantity  of  water  entering  the  pond  could  be 
somewhat  more  than  doubled  by  drawing  water  from  the  pond  500  feet 
north-west  of  the  spring ;  but  drawing  water  from  this  source  into  the  pro- 
posed pond  near  the  well  would  not  materially  increase  the  supply  to  be 
obtained  from  the  ground  in  the  vicinity,  unless  the  material  is  more  porous 
than  the  appearance  of  the  surface  would  indicate.  A  much  larger  supply 
could  be  obtained  from  these  sources  if  the  waters  of  the  brook  and  pond 
could  be  taken  directly,  in  connection  with  the  water  of  the  well ;  but  these 
sources,  taken  together,  would  not  probably  furnish  a  sufiElcient  supply  at 
all  seasons  of  the  year ;  and,  moreover,  an  analysis  of  the  water  of  the 
pond  500  feet  north-west  of  the  spring  shows  that  it  contains  so  large  an 
amount  of  organic  matter  that  it  would  be  a  very  unsatisfactory  source  of 
domestic  water  supply. 

The  second  source  referred  to  is  a  well  close  to  the  brook  at  a  place 
farther  down  stream,  where  the  water-shed  of  the  brook  is  much  larger ; 
but  an  examination  of  the  water  of  the  well  shows  that  it  is  of  poor  quality 
for  domestic  uses,  and  it  is  not  probable  that  a  sufiScieut  quantity  of  water 
could  be  obtained  from  this  source  for  the  supply  of  the  population  at  all 
times.  A  much  larger  quantity  of  water  could  be  obtained  by  using  water 
taken  directly  from  the  brook  in  connection  with  water  from  the  well ;  but 
the  brook  at  this  place  might  not  be  a  safe  source  from  which  to  take  water 
directly  for  domestic  uses. 

The  conditions  in  the  vicinity  of  Charles  River,  near  the  mouth  of  the 


No.  34.]        ADVICE  TO  CITIES  AND  TOWNS.  55 

brook,  are  favorable  to  obtaining  water  freely  from  the  ground  in  the 
vicinity  of  the  place  indicated  upon  the  plan  submitted,  and  there  is  reason 
to  expect  that  water  obtained  in  this  way  would  be  of  good  quality.  The 
veil  or  other  works  for  collecting  ground  water  in  this  region  should,  how- 
ever, be  located  at  a  sufficient  distance  from  the  river  to  avoid  danger  of 
any  imperfectly  filtered  water  from  the  river  entering  the  source  of  supply. 

The  Board  would,  therefore,  advise  that  you  make  a  further  examina- 
tion to  determine  the  feasibility  of  securing  an  ample  supply  of  good  water 
in  the  vicinity  of  Charles  River,  at  the  place  suggested  by  you  in  your 
application. 

The  Board  would  also  call  attention  in  this  connection  to  the  plans  for 
a  general  system  of  water  supply  for  the  city  of  Boston  and  other  munici- 
palities included  within  the  metropolitan  district,  which  includes,  as  a  part 
of  the  system,  a  large  distributing  reservoir  to  be  constructed  near  Doublet 
Hill,  so  called,  in  Weston,  not  far  north  of  the  district  in  which  the  houses 
which  you  propose  to  supply  are  located.  From  present  indications,  this 
reservoir  may  be  constructed  within  a  few  years ;  and,  while  it  will  not  be 
at  a  sufficient  elevation  to  deliver  water  to  your  present  stand-pipe  without 
pumping,  it  will,  nevertheless,  be  at  such  an  elevation  that  the  cost  of 
pumping  the  water  of  this  reservoir  into  your  present  works  would  be 
small  compared  with  the  cost  of  pumping  from  the  well  near  Charles 
River,  and  under  the  terms  of  the  metropolitan  water  supply  act  an 
arrangement  could  probably  be  made  to  obtain  water  from  these  works. 
Under  the  circumstances,  it  may  be  desirable  to  provide  temporary  works, 
so  far  as  practicable,  with  a  view  to  obtaining  a  supply  in  the  future  from 
the  works  of  the  metropolitan  district  when  this  reservoir  shall  have  been 
completed,  and  effect  a  saving  in  cost  over  the  construction  at  the  present 
time  of  works  designed  to  be  more  permanent. 

Sewerage  and  Sewage  Disposal. 

The  following  is  the  substance  of  the  action  of  the  Board  during 
1897  in  reply  to  applications  for  advice  relative  to  systems  of  sewer- 
age and  sewage  disposal :  — 

Abington.  An  application  was  received,  Aug.  13,  1897,  from 
the  board  of  health  of  Abington,  for  the  advice  of  the  Board  relative 
to  the  disposal  of  the  surface-water  drainage  from  the  vicinity  of  the 
fiwtory  of  M.  N.  Arnold  &  Co.,  in  that  town.  The  Board  replied  to 
this  application  as  follows  :  — 

Sept.  10, 1897. 

The  State  Board  of  Health  received  from  you,  on  August  13,  an  appli- 
cation for  advice  with  reference  to  the  disposal  of  surface-water  drainage 
from  the  vicinity  of  the  factory  of  M.  N.  Arnold  &  Co.,  on  Wales  Street 
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(formerly  Cross  Street),  in  the  village  of  North  Abington,  and  has  caused 
an  examination  of  this  locality  to  be  made  by  its  engineer. 

It  appears  that  the  proposed  drain  will  receive  the  drainage  of  a  limited 
area  in  the  immediate  vicinity  of  the  factory,  and  that  there  are  no  other 
buildings  at  present  located  upon  this  area.  It  is  understood,  also,  that 
no  water  from  any  other  source  is  to  be  discharged  into  the  proposed  drain 
than  that  which  naturally  enters  the  depression  in  which  the  spur  track 
from  the  New  York,  New  Haven  &  Hartford  Railroad  is  laid  at  the  fac- 
tory. The  proposed  drain  will  discharge  into  one  of  the  feeders  of  the 
Whitman  water  supply,  which  is  taken  from  the  stream  at  a  point  a  little 
less  than  four  miles  below  the  proposed  point  of  discharge  of  the  drain, 
and  for  this  reason  it  is  necessary  that  all  sewage  or  other  matter  which 
would  tend  to  pollute  the  water  supply  of  Whitman  shall  be  kept  out  of 
the  draiuj 

The  only  source  from  which  it  might  be  possible  for  sewage  to  find  its 
way  to  the  drain  at  the  present  time  appears  to  be  the  vault  used  by  the 
factory  operatives ;  and,  from  information  furnished  as  to  the  construction 
of  the  vault  and  the  frequency  with  which  it  is  cleaned,  there  does  not 
seem  to  be  any  danger  of  the  pollution  of  the  drain  from  this  source,  pro- 
viding that  care  is  exercised  in  removing  the  contents  of  the  vault,  that 
none  of  it  is  allowed  to  remain  on  the  surface  of  the  ground  in  the  vicinity. 

It  is  understood  that  a  change  is  to  be  made  in  the  present  vaults  in  the 
near  future,  in  order  that  carts  may  be  driven  under  them  to  receive  their 
contents.  In  this  case  there  might  be  danger  that,  if  there  was  any  leak- 
age from  the  vaults,  it  would  find  its  way  into  the  proposed  drain,  but  the 
vaults  can  be  so  constructed  that  it  will  be  feasible  to  drain  the  areii 
beneath  them  into  the  present  sink-water  drain,  which  passes  in  a  south- 
easterly direction  from  the  factory  and  discharges  in  another  water-shed ; 
and,  if  provision  is  made  for  removing  any  leakage  that  may  occur  in  this 
way,  the  danger  of  the  proposed  drain  being  polluted  from  the  vaults  would 
be  removed. 

The  drainage  from  the  territory  about  the  factory  under  present  condi- 
tions finds  its  way  naturally,  either  directly  or  indirectly,  into  the  brook 
into  which  it  is  proposed  to  discharge  the  drain ;  and  the  Board  is  of  the 
opinion  that  the  disposal  of  the  drainage  in  this  manner  is  permissible, 
provided  that  due  precautions  are  taken  to  prevent  any  danger  of  sewage 
entering  the  drain  from  the  present  vaults,  or  from  any  vaults  which  may  be 
built  in  the  future  in  the  vicinity  of  the  factory  or  along  the  course  of  the 
drain. 

Banters.  The  advice  of  the  State  Board  of  Health  to  the  board 
of  bealth  of  Danvers  in  regard  to  the  disposal  of  the  sewage  of  cer- 
tain morocco  factories  in  that  town  is  presented  in  the  report  of  the 
Board  to  the  Legislature,  dated  Jan.  11,  1897,  page  50.     On  July 
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17,  1897,  the  hoard  of  health  of  Danvers  again  applied  to  the  State 
Board  of  Health,  reqaesting  its  advice  with  reference  to  the  disposal 
of  the  sewage  of  these  Victories  by  means  of  settling  tanks.  The 
Board  replied  to  this  application  as  follows :  — 

Aug.  7, 1897. 

The  State  Board  of  Health  receiyed  from  you,  on  July  17,  1897,  an 
application  for  advice  with  reference  to  the  constmction  and  operation  of 
settling  tanks  for  the  removal  of  suspended  matters  from  the  sewage  of  the 
tannery  of  Messrs.  Bernard,  Friedman  &  Co.,  in  Danvers. 

Accompanying  the  application  were  plans  showing  four  settling  tanks, 
which  you  state  will  have  an  aggregate  capacity  of  73,852  gallons,  equal  to 
the  volume  of  sewage  discharged  from  the  tannery  in  ahout  three  and  one- 
half  hours,  and  showing  also  the  proposed  location  of  these  tanks.  You 
also  state  that  you  have  the  assurance  of  the  proprietors  of  the  tannery 
that  they  will  construct  tanks  suitable  and  satisfactory  to  your  board,  that 
they  will  pump  the  sewage  to  the  tanks,  and  take  care  of  lUl  of  the  sludge 
which  may  be  collecte,d. 

The  Board  has  carefully  examined  the  proposed  plans,  and  concludes 
that  the  tanks  are  of  sufficient  size  to  provide  for  the  removal  of  all  of  the 
organic  matter  that  it  is  practicable  to  remove  from  the  sewage  by  means 
of  settling  tanks  alone.  The  plans  provide  for  operating  the  tanks  sepa- 
rately or  together,  but  in  order  to  secure  the  best  result  it  will  be  necessary 
to  operate  the  tanks  separately ;  that  is,  after  a  tank  is  filled,  the  sewage 
should  be  diverted  from  it  and  it  should  be  allowed  to  stand  undisturbed 
for  as  long  a  time  as  is  practicable.  If  the  flow  of  sewage  is  no  greater 
than  is  anticipated,  each  tank  may  be  allowed  to  remain  undisturbed  for 
a  period  of  two  hours  and  possibly  more,  depending  upon  the  length  of 
tune  required  to  draw  off  the  supernatant  liquid. 

By  the  plans  submitted,  it  is  proposed  to  draw  off  the  supernatant  liquid 
from  each  tank  through  a  pipe  in  the  side  of  the  tank,  and  there  appears 
to  he  no  means  of  drawing  from  any  other  level  than  the  one  at  which  this 
pipe  is  placed.  If  the  sludge  in  the  tank  should  be  allowed  to  rise'  above 
the  level  of  the  bottom  of  this  pipe,  some  of  it  would  be  drawn  off  with  the 
liqaid ;  and,  even  with  the  surface  of  the  sludge  slightly  below  the  bottom 
of  the  pipe,  there  is  danger  that  some  of  it  might  be  drawn  out  by  the  cur- 
rent created  by  the  outflowing  liquid,  and  some  means  of  preventing  this 
danger  of  drawing  off  sludge  with  the  supernatant  liquid  should  be 
provided. 

It  seems  probable  that,  if  the  tanks  are  constincted  of  the  size  proposed 
and  operated  with  such  care  as  to  remove  all  sludge  that  it  is  practicable 
to  remove  by  sedimentation,  about  half  of  the  total  organic  matters  can  be 
removed  from  the  sewage  in  this  way,  and  this  would  include  by  far  the 
larger  portion  of  those  matters  which  cause  trouble  by  settling  to  the 
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bottom  of  the  pond  below  the  tannery ;  but  the  supernatant  liquid  woald 
Btill  contain  a  very  large  amount  of  organic  matter,  and  investigations  have 
been  carried  on  by  the  Board  since  your  previous  application  was  made, 
with  a  view  to  finding  a  practicable  method  for  its  purification. 

In  the  course  of  these  investigations  it  has  been  found  that  the  sewage 
contains  a  chemical  which  is  used  in  packing  the  skins  to  prevent  their 
decomposition  in  the  course  of  shipment  to  the  tannery,  and  that  a  laige 
quantity  of  arsenic  is  used  in  a  process  carried  on  in  the  tannery.  These 
matters  arrest  bacterial  action,  and  it  is  not  practicable  to  purify  the 
sewage  by  filtration  until  they  are  removed. 

The  investigations  thus  far  made  indicate  that  a  lai^e  proportion  of  the 
arsenic  is  precipitated  with  the  sludge  by  allowing  the  sewage  to  settle, 
but  after  sedimentation  the  supernatant  liquid  still  contains  enough  arsenic 
to  check  bacterial  action.  It  has  been  found,  however,  that  by  passing  the 
sewage  through  a  filter  composed  of  coke  the  arsenic  is  completely  removed, 
and  by  subsequently  filtering  the  sewage  through  beds  of  sand  or  gravel  at 
about  the  same  rate  as  ordinary  town  sewage  may  be  filtered,  a  satisfactory 
purification  of  the  sewage  can  be  effected.    . 

An  examination  of  the  territory  in  the  vicinity  of  the  tannery  shows  tiiat 
suitable  land  for  filtration  is  found  south  of  Purchase  Street  and  not  far 
from  the  tannery,  but  at  a  considerably  higher  elevation.  In  order  to  use 
this  land  it  would  be  necessary  either  to  pump  all  the  sewage  to  a  greater 
distance  and  to  a  considerably  greater  height  than  is  now  proposed,  or,  if 
the  settling  tanks  were  located  at  the  place  now  proposed,  to  pump  the 
efiduent  from  the  tanks  to  this  land.  The  cost  of  the  works  and  of  their 
maintenance  would,  of  course,  be  much  greater  than  the  cost  of  operating 
settling  tanks  aJone,  but  this  seems  at  the  present  time  to  be  the  only 
practicable  method  of  purifying  this  sewage  completely. 

Considering  the  comparatively  large  cost  of  purifying  the  sewage  com- 
pletely in  this  manner,  however,  it  may  be  allowable  to  first  construct  and 
operate  the  settling  tanks  alone  and  allow  the  supernatant  liquid  to  flow 
into  the  stream,  since  it  is  possible  that  the  improvement  effected  in  this 
way  may  be  sufiScient  to  prevent  further  serious  trouble  for  a  considerable 
time ;  but,  if  the  use  of  the  tanks  is  found  inefiScient  in  preventing  further 
trouble,  the  sewage  can  then  be  purified  in  the  manner  already  described. 
The  eflaciency  of  the  tanks  in  removing  sludge  from  the  sewage  and  pre- 
venting trouble  from  the  pond  will,  of  course,  depend  largely  upon  their 
careful  management,  and  especially  on  the  care  with  which  the  supernatant 
liquid  is  drawn  off  to  avoid  drawing  off  any  of  the  sludge,  and  the  fre* 
quency  of  the  removal  of  the  sludge  from  the  tanks,  in  order  to  prevent 
reducing  their  capacity  materially  by  allowing  the  sludge  to  accumulate  to 
a  considerable  depth  in  their  bottoms. 

It  may  also  be  said  that,  should  the  town  construct  a  sewerage  system 
before  many  years,  it  may  be  found  of  advantage  to  dispose  of  the  tannery 
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sewage  in  connection  with  that  of  the  town.  In  sach  a  case,  settling  tanks 
similar  to  those  now  proposed  would  still  be  necessary,  in  order  to  prevent 
the  heavier  matters  of  the  tannery  sewage  from  entering  the  sewers. 

As  stated  in  the  previous  reply  of  the  Board,  the  condition  of  the  mill- 
pond  is  such  that,  even  if  the  discharge  of  sewage  into  it  should  be  wholly 
prevented,  it  is  possible  that  there  would  still,  for  a  considerable  time,  be 
a  serious  odor  from  the  bottom  and  sides  of  the  pond  when  exposed.  It 
has  been  suggested  that  the  deposits  of  organic  matter  be  removed  from 
the  pond  above  the  level  of  low  water ;  and  this  method,  if  practicable, 
would  be  likely  to  be  eflfective  in  preventing  an  odor  from  the  pond. 
Much  relief  might,  however,  be  obtained  by  keeping  the  pond  full  at  all 
times,  so  as  to  keep  the  deposits  of  organic  matter  covered  with  water. 

Danyers  Lunatic  Hospital.  The  trustees  of  this  hospital  ap- 
plied to  the  Board,  July  15,  1897,  for  its  advice  with  reference  to 
the  disposal  of  the  sewage  of  the  hospital  in  accordance  with  cer- 
tain plans  of  the  Pennsylvania  Sanitation  Company  submitted  with 
the  application.    The  Board  replied  to  this  application  as  follows :  — 

Dec.  10, 1897. 

The  plans  provide  for  the  filtration  of  the  sewage  through  a  filter  con-  * 
sisting  of  three  separate  beds  of  filtering  material,  one  to  be  composed  of 
coke  and  the  others  of  sand.  The  coke  filter  is  to  have  a  depth  of  15  inches 
and  a  total  area  of  128  square  feet.  It  is  to  be  divided  into  two  compart- 
ments of  64  square  feet  each,  and  only  one  compartment  is  to  be  used  at 
a  time.  From  this  filter  sewage  is  to  pass  to  the  first  sand  bed,  which  is 
also  divided  into  two  equal  compartments,  each  having  an  area  of  1,326 
square  feet,  or  about  one  thirty-third  of  an  acre.  After  passing  through 
this  sand  bed  the  sewage  is  to  fall  upon  the  second  sand  bed,  which  is 
situated  directly  beneath  the  first  one  and  is  also  in  two  compartments, 
each  having  an  area  of  1,728  square  feet. 

You  state  that  the  sewage  of  the  hospital  will  amount  to  approximately 
150,000  gallons  per  day,  and  measurements  made  by  the  Board  on  a  single 
day  under  apparently  ordinary  conditions  indicate  that  this  is  about  the 
average  quantity  of  sewage  flowing  from  the  hospital  at  the  present  time. 
With  this  quantity  of  sewage  flowing,  the  rate  of  filtration  through  the  coke 
bed  would  be  about  50,000,000  gallons  per  acre  daily ;  the  rate  through  the 
first  sand  bed  would  be  about  2,500,000  gallons  per  acre  daily  and  through 
the  second  sand  bed  about  1,900,000  gallons  per  acre  daily,  when  both 
compartments  of  each  bed  are  in  use.  But,  in  order  to  secure  intermit- 
tency  in  the  application  of  the  sewage,  the  rates  of  filtration  would  have 
to  be  much  greater  than  the  rates  given. 

Experiments  made  by  the  Board  upon  the  filtration  of  sewage  through  a 
layer  of  coke  15  inches  in  depth  show  that  150,000  gallons  of  sewage  per 


60  STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 

day  cannot  be  made  to  pass  through  a  bed  of  coke  of  the  area  and  depth 
proposed  for  this  filter,  if  the  pieces  of  coke  are  fine  enough  to  enable  the 
bed  to  remove  any  considerable  portion  of  the  organic  matter  from  the 
sewage. 

Experiments  upon  the  filtration  of  sewage  through  a  layer  of  sand  12 
inches  in  depth,  a  considerable  quantity  of  organic  matter  having  first  been 
removed  from  the  sewage  by  straining  through  a  layer  of  coke  15  inches 
in  depth,  show  that,  at  the  rate  of  filtration  which  you  propose  for  the 
filter  at  Danvers,  the  sand  very  quickly  becomes  clogged ;  and,  while  the 
sewage  can  be  made  to  pass  through  for  a  time  by  very  frequent  disturb- 
ance of  the  sand,  the  filter  will  soon  become  clogged  to  such  a  degree  by 
the  storage  of  organic  matter  from  the  sewage  that  it  will  be  necessary  to 
remove  the  sand  entirely  and  replace  it  with  clean  sand  to  keep  the  filter 
in  operation.  Such  an  amount  of  sewage  as  can  be  made  to  pass  through 
the  first  sand  filter  will  probably  pass  through  the  second  sand  filter  for  a 
considerable  time  without  trouble ;  but  our  experiments  indicate  that  the 
resulting  efQuent  may  still  contain  a  large  amount  of  unoxidized  organic 
matter. 

As  a  result  of  its  investigations,  the  Board  concludes  that  it  is  entirely 
impracticable  to  attempt  to  purify  the  sewage  of  the  Danvers  Lunatic 
*  Hospital  by  means  of  the  filter  proposed  in  your  application. 

In  accordance  with  advice  contained  in  a  previous  reply  of  the  Board, 
you  have  caused  investigations  to  be  made  to  determine  the.  feasibility  of 
disposing  of  the  sewage  of  the  Danvers  Lunatic  Hospital  upon  an  area  of 
about  four  acres  of  land  now  owned  by  the  hospital  in  the  vicinity  of  the 
Ipswich  River;  and  you  submit  plans  and  a  report  by  J.  J.  Van  Valken- 
burgh,  civil  engineer,  upon  the  feasibility  of  preparing  a  filtration  area  at 
this  place,  and  its  probable  cost. 

This  land  appears  to  be  the  most  favorable  of /any  in  the  vicinity  of  the 
hospital  for  sewage-disposal  purposes.  The  investigations  of  your  engi- 
neer show  that  the  material  varies  greatly  in  different  portions  of  the  area, 
a  portion  of  it  being  of  excellent  quality  for  filtration  purposes,  while  other 
portions  are  somewhat  finer  than  is  desirable.  There  appears  also  to  be 
a  stratum  of  clay  beneath  a  portion  of  the  area. 

The  investigations  of  your  engineer  show  that  it  is  feasible  to  prepare 
at  this  place  filter  beds  having  an  area  of  2.2  acres,  which  will  consist  of 
excellent  soil  for  filtration  purposes,  and  an  area  of  about  1.1  acres  of  less 
satisfactory  soil,  but  of  a  quality  which  can  be  used  for  the  purpose  with 
suitable  underdrainage. 

The  plans  also  provide  for  a  flush  tank  to  be  located  on  the  main  line 
of  sewer  between  the  hospital  and  the  filtration  area,  and  designed  to  dis- 
charge its  contents  intermittently  to  secure  an  equal  distribution  of  sewage 
upon  the  filter  beds. 

The  Board  has  caused  examinations  of  the  soil  of  the  proposed  filtration 
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area  to  be  made,  and,  haying  carefully  considered  the  proposed  plans,  con- 
cludes that  this  plan,  if  properly  carried  out,  will  provide  satisfactorily  for 
the  disposal  of  the  sewage  of  the  institution,  and  is  the  best  plan  that  it 
appears  to  be  feasible  to  adopt.  It  is  suggested  that  the  proposed  filtra- 
tion area  might  be  divided  into  a  larger  number  of  beds  and  the  flush 
tank  made  somewhat  smaller,  effecting  thereby  a  reduction  in  the  cost. 

Haverhill.  An  application  was  received,  Nov,  27,  1897,  from 
the  mayor  of  Haverhill,  for  the  advice  of  the  Board  with  reference 
to  a  proposed  system  of  sewerage  and  sewage  disposal  for  a  district 
in  the  south-east  part  of  the  city  known  as  Kiverside.  The  Board 
replied  to  this  application  as  follows :  — 

Jan.  7, 1898. 

The  State  Board  of  Health  received  from  you,  on  November  27,  an 
application  for  advice  with  reference  to  a  proposed  system  of  sewerage  and 
sewage  disposal  for  that  portion  of  the  city  known  as  Riverside,  and  with 
reference  to  constructing  a  proposed  overflow  sewer,  to  avoid  overtaxing 
the  capacity  of  the  Primrose  Street  sewer  at  times  of  heavy  storms  by 
discharging  a  portion  of  the  mingled  sewage  and  storm  water  into  Little 
River. 

The  application  was  accompanied  by  plans  of  the  system  of  sewerage  at 
Riverside  and  of  the  proposed  overflow  from  the  Primrose  Street  sewer 
into  Little  River. 

The  Board  has  caused  the  localities  to  be  examined  by  its  engineer,  and 
has  carefully  considered  the  proposed  plans.  The  plan  for  the  sewerage 
of  the  village  of  Riverside  provides  for  the  collection  of  both  sewage  and 
storm  water  into  three  sewers,  which  are  to  discharge  at  Adams  Street, 
Monroe  Street  and  Polk  Street.  The  main  sewer  in  Adams  Street  and  its 
outlet  have  already  been  constructed,  and  the  sewage  is  discharged  in  this 
case  at  the  edge  of  the  river  bank,  above  the  level  of  low  water,  and  it  is 
understood  that  the  other  outlets  are  to  be  similarly  located. 

The  proposed  method  of  disposal  of  the  sewage  by  discharging  it  into 
the  Merrimack  River  is  the  best  that  it  is  practicable  to  adopt ;  but  the 
Board  is  informed  that  the  river  bank  in  this  region  is  likely  to  be  used  to 
a  great  extent  in  the  future  as  a  park  and  place  of  resort  in  the  summer 
season,  and  it  is  essential,  in  order  to  avoid  a  nuisance  along  the  river 
bank,  that  at  least  the  ordinary  flow  of  sewage  be  conveyed  a  sufl^cient 
distance  from  the  bank  to  prevent  floating  matters  from  returning  and  col- 
lecting at  the  shore,  and  to  prevent,  so  far  as  possible,  trouble  from  odors 
m  the  vicinity  of  the  outlets.  The  present  sewer  outlet  at  Adams  Street 
is  objectionable  in  these  respects.  It  has  been  found  practicable,  in  other 
places  where  the  conditions  are  similar,  to  discharge  the  mingled  sewage 
and  storm  water,  at  times  of  heavy  storms,  near  the  shore,  and  to  provide 
a  pipe  of  sufllcient  capacity  to  convey  the  ordinary  flow  of  the  sewer  to  a 
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point  of  discharge  well  out  into  the  stream,  from  which  sewage  is  not  likely  to 
return  to  the  shore  unless  after  thorough  dilution,  and  the  Board  would  advise 
that  some  such  method  be  adopted  in  the  case  of  the  sewers  at  Riverside. 

The  proposed  overflow  from  the  Primrose  Street  sewer  dischai^ng  into 
the  Little  River  appears  to  be  adequate  to  remove  all  of  the  storm  water 
that  is  likely  to  reach  it  for  a  long  time  in  the  future,  and  will  probably 
afford  a  satisfactory  relief  to  the  Primrose  Street  sewer.  It  will  also  fur- 
nish a  method  for  removing  surface  water  from  the  small  district  bounded 
by  Primrose,  Maple  and  Hale  streets,  and  the  street  through  which  the 
sewer  is  to  pass  and  from  about  ten  acres  east  of  Primrose  Street. 

The  overflow  sewer  will  discharge  into  an  arm  of  a  mill-pond  on  the  Lit- 
tle River,  about  1,700  feet  above  the  lowest  dam  on  that  stream.  There 
are  no  houses  on  the  easterly  side  of  the  river  in  the  immediate  vicinity  of 
the  outlet,  though  it  is  not  unlikely  that  this  district  may  be  built  up  before 
many  years.  The  opposite  side  of  the  stream  is  quite  densely  populated 
close  down  to  the  shore.  From  information  furnished  by  you,  it  appears 
that  the  sewer  has  overflowed  but  twice  for  a  period  of  two  yeai*s,  so  that 
the  quantity  of  sewage  that  would  be  discharged  into  the  river  under  pres- 
ent conditions  would  be  very  small.  If  any  considerable  quantity  should 
be  discharged  at  this  place,  the  solid  matters  would  tend  to  collect  upon 
the  bottom  of  the  mill-pond  around  and  in  the  vicinity  of  the  outlet,,  and 
at  times  of  low  water  in  the  summer  season  the  exposed  portions  of  the 
shore  might  become  offensive.  It  appears  to  be  practicable  to  dispose  of 
the  sewage  from  this  overflow  by  discharging  it  below  the  dam,  but  the 
expense  would  be  much  greater  than  at  the  place  proposed. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  it  is 
permissible  to  discharge  the  mingled  sewage  and  storm  water  overflowing 
from  the  Primrose  Street  sewer  at  the  place  shown  upon  the  plans  until 
the  quantity  of  sewage  overflowing  into  the  river  becomes  considerably 
larger  than  it  is  said  to  be  at  present.  If  in  the  near  future  it  is  found 
that  the  overflow  is  operating  frequently  in  ordinary  showers,  storms  or 
thaws,  or  if  trouble  is  experienced  from  the  discharge  of  sewage  into  the 
river,  the  sewage  should  be  disposed  of  in  some  more  suitable  manner, 
probably  by  discharging  it  directly  into  the  Merrimack  River. 

Hull.  An  application  was  received,  Oct.  29,  1897,  from  the 
committee  on  sewerage  of  the  town  of  Hull,  for  the  advice  of  the 
Board  relative  to  a  proposed  system  of  sewerage  for  that  part  of 
the  town  known  as  Point  Allerton  Hill,  having  a  proposed  outlet 
into  the  sea.     The  Board  replied  to  this  application  as  follows :  — 

Dec.  3, 1897. 

The  State  Board  of  Health  received  from  you,  on  October  29,  an  appli- 
cation f 01  advice  with  reference  to  a  proposed  sewerage  system  for  the 
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portion  of  the  town  of  Hull  known  as  Point  Allerton  Hill,  accompanied  by 
a  plan  showing  a  system  of  sewers  for  an  area  of  about  60  acres,  having  a 
point  of  discharge  in  the  main  ship  channel  on  the  northerly  side  of  the 
hill,  about  1,800  feet  westerly  from  the  beacon  at  Point  Allerton. 

You  propose  in  the  beginning  to  discharge  the  sewage  at  a  point  Just 
beyond  the  low-water  mark,  and  to  provide  a  tide  gate  in  the  sewer  that 
will  prevent  sewage  from  being  discharged  on  the  latter  part  of  the  rising 
tide.  It  is  also  proposed  to  construct  a  storage  tank  in  connection  with 
the  works  when  the  quantity  of  sewage  may  make  it  desirable. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  carefully  considered  the  proposed  plan.  The 
proposed  system  appears  to  provide  satisfactorily  for  the  sewerage  of  the 
district  which  it  is  designed  to  serve,  and  the  place  and  method  of  disposal 
appear  to  be  as  satisfactory  as  it  is  practicable  to  secure. 

The  Board  is,  therefore,  of  the  opinion  that  the  plan  is  an  appropriate 
one  for  disposing  of  the  sewage  of  this  territory.  If  the  plan  is  carried 
out,  it  would  still  be  practicable  to  intercept  sewage  from  this  sewer  and 
convey  it  in  another  direction,  if  in  the  future  it  shall  be  found  desirable 
to  provide  a  general  system  of  sewerage  for  this  peninsula. 

Leicester.  The  water  commissioners  of  the  Leicester  water  sup- 
ply district  applied  to  the  Board,  Oct.  23,  1896,  for  its  advice 
relative  to  the  disposal  of  the  sewage  of  the  district  upon  land  in  the 
town  of  Leicester.  The  taking  of  this  land  was  approved  by  the 
Board  after  a  public  hearing  held  at  the  oflSce  of  the  Board,  April  15, 
1897,  and  on  May  6  the  Board  replied  with  reference  to  the  method 
of  disposal  as  follows :  — 

On  the  fifteenth  day  of  April,  1897,  upon  a  public  hearing  and  after 
consideration,  the  State  Board  of  Health  voted  unanimously  to  approve  the 
^ing,  by  purchase  or  otherwise,  by  the  Leicester  water  supply  district, 
of  land  in  the  town  of  Leicester,  in  Massachusetts,  for  sewage-disposal 
purposes,  according  to  a  plan  submitted  by  the  water  commissioners  of 
said  district,  dated  Oct.  28,  1896,  said  land  being  bounded,  measured  and 
described  as  follows :  — 

A  certain  tract  of  land  situated  about  half  a  mile  south-westerly  of  the  centre 
village,  containing  about  8  acres,  bounded  and  described  as  follows,  to  wit :  be- 
ginning at  the  comer  of  a  stone  wall  near  the  settling  tank  house,  at  a  point 
marked  A  on  the  accompanying  plan ;  thence  running  north  33]°  east  120  feet  as 
the  wall  now  stands,  thence  turning  at  right  angles  and  running  north  86}°  west 
170  feet  on  land  of  Rawson  Light  and  Power  Company  to  the  brook ;  thence  south- 
erly on  said  brook  and  Dntton^s  pond,  so  called,  to  land  of  Edward  C.  Waite ;  thence 
south  78}^  east  60  feet  to  land  of  John  N.  Murdock ;  thence  north  40°  east  815 
feet  to  a  point ;  thence  due  east  310  feet  to  a  point ;  thence  north  30)^  east,  on  land 
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of  Joseph  Moidock,  56S  feet  to  a  point;  thence  south  77^  l(y  east  263  feet  to  the 
place  of  beginning;  said  tract  being  partly  land  of  Rawson  Light  and  Power 
Company  and  partly  land  of  Leicester  water  supply  district,  bought  of  Joseph 
Murdock. 

The  Board  has  also  considered  your  application  for  advice  as  to  the  best 
method  of  disposing  of  the  sewage  of  the  village  of  Leicester  on  this  land, 
a  portion  of  which  has  already  been  acquired  by  the  district  for  this  pur- 
pose, and  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineer  and  samples  of  the  soil  to  be  analyzed. 

The  works  already  constructed  collect  sewage  from  a  portion  of  the  vil- 
lage and  convey  it  to  a  settling  tank,  situated  upon  the  higher  part  of  the 
disposal  area,  in  which  a  portion  of  the  suspended  matter  is  removed  by 
sedimentation,  and,  after  passing  through  the  tank,  flows  to  two  Alter  beds 
constructed  last  winter,  having  an  aggregate  area  of  4,000  square  feet. 
These  beds  were  constructed  of  the  material  found  upon  the  area,  and  are 
provided  with  underdrains  3^  feet  beneath  the  surface,  from  which  the 
efQuent  flows  out  upon  the  surface  of  the  ground  and  finds  its  way  to  Raw- 
son  Brook.  The  settling  tank  is  emptied  from  time  to  time  and  its  con- 
tents discharged  upon  a  bed  prepared  for  the  purpose,  whence  they  are 
removed  after  drying. 

The  character  of  the  soil  in  this  region,  judging  from  the  examinations 
thus  far  made  by  the  Board,  is  somewhat  variable,  and  is,  in  its  natural 
state,  poorly  adapted  to  the  purification  of  sewage ;  but  mechanical  analy- 
ses of  samples  of  the  soil,  and  experience  with  the  filters  already  con- 
structed, indicate  that  it  is  feasible  to  purify  sewage  by  filtration  through 
material  of  this  sort,  if  the  soil  is  thoroughly  loosened  and  if  a  sufficient 
area  is  provided  to  avoid  operating  the  filters  at  too  rapid  a  rate. 

The  results  of  chemical  analyses  of  the  sewage  and  effluent  from  the 
filters  already  constructed  show  that  a  large  portion  of  the  organic  mat- 
ter in  the  sewage  has  been  removed  by  these  filters,  though  the  quantity 
of  sewage  applied  has  been  much  greater  than  the  filters  are  capable  of 
purifying  continuously,  and  they  will  become  clogged  unless  the  quantity 
applied  to  them  is  reduced. 

In  the  absence  of  definite  knowledge  as  to  the  quantity  of  sewage  at 
present  produced  by  the  village,  it  is  not  feasible  to  make  a  close  estimate 
of  the  probable  area  of  filter  beds  that  may  be  required  for  the  satis- 
factory purification  of  the  sewage ;  but,  from  present  information,  the 
indications  are  that  about  half  an  acre  of  filter  beds,  such  as  those  now 
in  use,  is  likely  to  be  required,  with  the  quantity  of  sewage  at  present 
produced  by  the  village,  and  a  larger  area  will  be  needed  if  the  quantity 
of  sewage  increases. 

The  Board  would,  therefore,  advise  that  you  prepare  at  least  half  an 
acre  of  filter  beds  at  the  present  time,  and  that  provision  be  made  for 
still  further  enlarging  the  area,  should  it  be  found,  upon  trial,  that  an  area 
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of  half  an  acre  is  insafDcient  for  the  satisfactory  purification  of  the  sewage 
at  all  times,  or  should  the  quantity  of  sewage  increase  considerably  over 
the  average  daily  quantity  that  appears  to  have  flowed  from  the  sewer  in 
the  past  six  months. 

The  Board  would  also  advise  that  it  is  desirable  to  provide  a  greater 
depth  of  filtering  material,  where  possible,  in  the  construction  of  future 
filter  beds. 

Lexington.  The  committee  on  sewerage  of  the  town  of  Lexing- 
ton applied  to  the  Board,  April  5, 1897,  for  its  advice  with  reference 
to  a  proposed  plan  of  sewerage  and  sewage  disposal  for  Lexington, 
having  an  outlet  into  the  metropolitan  sewerage  system.  The  Board 
replied  to  this  application  as  follows :  — 

Deo.  2, 1897. 

The  plan  of  sewerage  proposed  by  your  committee  provides  for  a  system 
of  sewers  for  the  main  village  of  Lexington  and  East  Lexington,  connect- 
ing with  a  main  sewer  beginning  within  a  few  feet  of  the  north-westerly 
side  of  Vine  Brook  in  a  private  way  which  crosses  Vine  Brook  near  Fletcher 
Street,  thence  running  in  a  generally  south-westerly  direction  to  Vine  Street, 
thence  in  a  generally  southerly  direction  across  Wobum  Street  to  the  Bos- 
ton &  Maine  Railroad,  and  along  the  easterly  side  of  the  railroad  location 
to  a  point  about  opposite  Flint  Street,  thence  to  and  through  Flint  Street 
to  Massachusetts  Avenue,  and  following  Massachusetts  Avenue  to  the 
Arlington  town  line,  where  the  sewage  is  to  be  disposed  of  into  the  met- 
ropditan  sewerage  system.  The  system,  as  at  present  designed,  provides 
for  the  removal  of  the  sewage  from  practically  all  of  the  portions  of  the 
town  which  are  in  need  of  sewerage  facilities,  or  appear  to  be  likely  to 
need  them  for  several  years.  It  is  understood  that  all  storm  water,  and, 
as  far  as  possible,  ground  water,  is  to  be  excluded  from  the  sewers ;  and 
it  is  Important  that  this  be  done,  both  to  avoid  overtaxing  the  sewers 
and  to  avoid  the  necessity  of  pumping  an  unnecessarily  large  quantity 
of  sewage. 

The  main  sewer  from  Vine  Street  to  the  vicinity  of  the  junction  of 
Pleasant  Street  and  Massachusetts  Avenue  will  be  within  the  water-shed 
of  the  Arlington  water  supply,  and  several  of  the  tributary  sewers  also 
will  be  within  this  water-shed.  The  construction  of  the  tributary  sewers 
in  this  water-shed  and  the  connection  of  the  houses  with  the  sewers  will 
remove  such  sewage  which  now  finds  its  way,  directly  or  iijdirectly,  into 
tbe  Arlington  water  supply;  but  extra  precautions  should  be  taken  to 
prevent  danger  of  sewage  escaping  from  the  main  or  tributary  sewers 
within  the  Arlington  water-shed.  This  does  not  seem  to  be  a  great  di£Q- 
eulty,  and  can  probably  be  accomplished  by  constructing  the  main  sewer  of 
iron  with  carefully  made  lead  joints,  and  by  constructing  the  tributary  sewers 
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within  the  water-shed  of  the  Arlington  water  supply  up  to  a  level  above 
the  top  of  the  main  sewer  in  a  similar  manner.  It  will  also  be  necesBarr^ 
at  places  where  the  tributary  sewers  within  the  Arlington  water-shed  cross 
brooks  above  the  level  of  the  water,  to  construct  the  sewers  of  iron  pipe. 
Care  will  have  to  be  exercised  also  in  preventing  pollution  of  the  Tvater 
supply  by  laborers  and  others  employed  in  the  construction  of  the  sewers. 
The  Board  concludes  that  the  plan  as  a  whole,  with  the  modifications 
suggested,  is  an  appropriate  one  for  the  sewerage  of  the  town  of  Lexing- 
ton, and  the  disposal  of  sewage  in  connection  with  the  metropolitan  sewer- 
age system  is  the  best  method  of  disposal  for  the  town. 

IVL^SACHUSETTS    HOSPITAL    FOR  CONSUMPTIVES    AND   TUBERCULAR 

Patients.  The  trustees  of  this  hospital  applied  to  the  Board,  July 
9,  1896,  for  its  advice  relative  to  the  disposal  of  the  sewage  of  this 
institution,  situated  in  the  town  of  Rutland.  The  Board  replied  to 
this  application  as  follows :  — 

June  18,  1897. 

The  plan  proposed  was  to  dispose  of  the  sewage  by  filtration  upon  land 
in  the  vicinity  of  the  hospital,  but  upon  examination  it  was  found  that  the 
soil  of  the  proposed  filtration  area  was  so  fine  as  to  be  unsuited  to  the  dis- 
posal of  sewage  by  that  method,  nor  did  it  appear  that  there  was  any  land 
better  suited  for  the  purpose  in  the  immediate  vicinity  of  the  hospital. 
Moreover,  the  effluent  from  the  proposed  sewage-disposal  area,  or  any 
area  which  might  be  selected  in  the  immediate  vicinity  of  the  hospital, 
would  necessarily  be  discharged  into  a  tributary  of  the  South  Branch  of 
the  Nashua  River,  from  which  the  water  supply  of  the  city  of  Boston  and 
other  cities  and  towns  within  the  metropolitan  water  supply  district  is  to 
be  taken ;  and,  considering  the  great  desirability  of  avoiding  the  discharge 
of  sewage  or  sewage  effluent  into  any  tributary  of  a  source  of  public  water 
supply,  it  was   suggested  that  an  examination  be  made,  to  determine 
whether  it  was  feasible  to  dispose  of  the  sewage  outside  of  the  water-shed 
of  the  South  Branch  of  the  Nashua  River.    After  further  investigation,  an 
area  of  gravelly  land  was  found  in  the  valley  of  a  small  tributary  of  Moul- 
ton  Pond,  the  water  of  which  flows  into  the  Ware  River ;  and  plans  have 
recently  been  presented  by  you,  providing  for  the  disposal  of  the  sewage 
upon  an  area  of  land  in  this  valley,  situated  about  a  mile  west  of  the  hos- 
pital and  a  little  less  than  half  a  mile  north-east  of  the  village  of  Rutland. 

The  plans  provide  for  the  collection  of  the  sewage  of  the  hospital  in  a 
receiving  basin,  or  flush  tank,  situated  not  far  from  the  buildings,  from 
which  the  sewage  will  flow  in  a  westerly  direction  to  the  filter  beds,  cross- 
ing the  valley  of  a  small  brook  just  east  of  the  filter  beds  by  means  of  an 
inverted  siphon.  Before  entering  the  receiving  reservoir,  or  flush  tank, 
the  sewage  will  be  screened  for  the  removal  of  large   substances  which 
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might  tend  to  clog  the  sewer,  and  provision  is  made  for  removing  deposits 
from  the  screen  chamber  and  receiving  reservoir  when  necessary.  The 
receiving  reservoir  is  to  have  a  capacity  of  about  6,000  gallons,  and  is  de- 
signed to  discbarge  its  contents  automatically  at  intervals  of  several  hours. 
It  is  understood  that  the  receiving  reservoir  and  main  pipe  to  the  filter 
beds  have  already  been  partially  constructed. 

Samples  of  soil  from  test  pits  on  the  proposed  filtration  area  show  that 
the  material  varies  considerably  in  character,  but  a  portion  of  it  was  found 
to  be  coarse,  and  of  excellent  quality  for  filtration  purposes.  According 
to  the  plans  submitted,  it  is  proposed  to  prepare  fourteen  filter  beds,  having 
an  aggregate  area  of  somewhat  more  than  an  acre,  upon  the  higher  portion 
of  the  area,  where  the  best  material  for  filtration  is  found ;  and,  by  re- 
moving the  surface  soil  and  the  strata  of  fine  material  and  constructing 
the  beds  of  the  coarser  material,  the  proposed  filters  should  be  capable  of 
piuifying  the  sewage  to  such  a  degree  that  the  efiSuent  will  not  cause 
a  nuisance  in  the  small  stream  which  flows  past  the  filter  beds,  unless  the 
popolation  of  the  hospital  is  increased  considerably  beyond  the  number 
now  anticipated. 

The  Board  has  carefully  considered  the  plans  submitted,  and  concludes 
that  the  proposed  place  of  disposing  of  the  sewage  is  a  suitable  one  under 
present  conditions,  and  for  the  population  for  which  the  present  buildings 
are  designed ;  and  that  the  proposed  works,  if  constructed  in  general  ac- 
cordance with  the  plans  submitted,  and  if  properly  cared  for,  will  operate 
satisfactorily  in  disposing  of  the  sewage  of  the  hospital. 

Massachusetts  Hospital  tor  Epileptics.  The  trustees  of  the 
Massachusetts  Hospital  for  Epileptics  at  Monson  applied  to  the  Board, 
Feb.  9, 1897,  for  its  advice  relative  to  the  proposed  disposal  of  sewage 
of  the  institution  upon  land  between  the  town  road  and  the  Quaboag 
River,  north  of  the  hospital,  and  whether  the  sewage  might  be  dis- 
charged into  the  river  m  the  event  of  the  former  method  proving 
inadequate.     The  Board  replied  to  this  application  as  follows :  — 

Mat  6, 1897. 

The  State  Board  of  Health  received  from  you,  on  Feb.  9,  1897,  an  appli- 
cation for  advice  with  reference  to  a  proposed  system  of  sewage  disposal 
for  the  Massachusetts  Hospital  for  Epileptics,  situated  m  the  town  of 
Monson,  in  which  you  state  that  it  is  proposed  to  utilize  the  sewage  from 
the  hospital  for  irrigation  purposes  on  suitable  beds  on  the  sloping  ground 
between  the  town  road  on  the  north  side  of  the  buildmgs  and  the  Quaboag 
River.  You  also  ask  whether,  if  this  provision  should  be  inadequate  during 
a  portion  of  the  year,  this  Board  would  approve  of  discharging  the  sewage 
directly  into  the  Quaboag  River. 
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The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  examined  samples  of  the  soil  from  test  pits  dug 
upon  the  proposed  sewage-disposal  area.  These  examinations  show  that 
the  soil  of  this  area  is  so  fine  that  it  is  not  favorable  to  the  absorption  of 
a  large  quantity  of  the  sewage ;  and,  while  the  area  is  a  large  one  and  the 
sewage  might  be  used  upon  it  for  irrigation  purposes  with  some  adrantage 
to  the  crops  during  the  period  of  rapid  growth  of  vegetation,  the  sewage 
would  have  to  be  applied  with  much  care,  to  prevent  its  becoming  offensive. 

Near  the  foot  of  the  sloping  ground  on  the  northerly  side  of  this  land 
there  is  a  sand  bank  containing  material  which  is  excellently  adapted  to  the 
disposal  of  sewage  by  intermittent  filtration,  and  to  which  the  sewage  of 
the  institution  would  flow  by  gravity.  The  location  is  a  suitable  one  for 
a  sewage-disposal  area,  and  the  Board  would  advise  that  you  cause  an 
investigation  to  be  made,  to  determine  the  feasibility  and  probable  cost 
of  disposing  of  all  the  sewage  of  the  institution  by  intermittent  filtration 
through  filter  beds  prepared  from  the  coarse  material  found  at  this  place. 
If  filter  beds  should  be  constructed  at  this  place,  their  situation  would  be 
such  that  arrangements  could  be  made  to  divert  sewage  from  the  sewer 
leading  to  the  filter  beds  and  use  it  for  the  irrigation  of  crops  on  the  area 
referred  to  in  your  application,  whenever  desired. 

The  Board  will,  upon  application,  give  you  further  advice  with  reference 
to  any  plan  of  sewage  disposal  when  you  have  the  results  of  further  investi- 
gations to  present. 

The  trustees  of  this  hospital  again  applied  to  the  Board,  June 
25, 1897,  for  its  advice  relative  to  the  sewage  disposal  of  the  hospital 
upon  land  near  the  Quaboag  River.  The  Board  replied  to  this  appli- 
cation as  follows :  — 

Oct.  8, 1897. 

The  State  Board  of  Health  received  from  you,  on  June  25,  1897,  an 
application  for  advice  with  reference  to  a  proposed  system  of  sewage  dis- 
posal for  the  Massachusetts  Hospital  for  Epileptics  at  Monson ;  and  sub- 
sequently plans  were  received,  through  your  engineer,  for  disposing  of  the 
sewage  upon  filter  beds  having  an  aggregate  area  of  about  an  acre,  located 
at  a  sand  bank  near  the  foot  of  the  sloping  ground  about  1,200  feet  north 
of  the  hospital,  at  a  place  referred  to  in  a  previous  conmiunication  of  this 
Board. 

The  plans  provide  for  collecting  the  sewage  in  a  flush  tank,  to  be  located 
just  below  the  highway  north  of  the  buildings,  from  which  the  sewage  is 
to  be  discharged  at  intervals  upon  eight  prepared  beds  at  the  filtration 
area.  The  plans  provide  for  constructing  the  beds  of  the  coarse  material 
found  at  this  place,  and,  under  the  circumstances,  underdrainage  will 
probably  not  be  necessary. 
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Provision  is  made  whereby  the  sewage  may  be  diverted  from  the  main 
pipe  between  the  flush  tank  and  filtration  area,  upon  a  considerable  area  of 
land,  and  used  for  the  irrigation  of  crops. 

The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  its 
engineers,  and,  having  considered  the  proposed  plans,  concludes  that  they 
will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the  population 
which  the  hospital  is  at  present  expected  to  contain. 

Mattapoisett.  The  Board  received  an  application  from  the 
board  of  health  of  Mattapoisett,  Nov.  8,  1897,  for  advice  relative 
to  the  disposal  of  the  sewage  of  a  school-house  in  that  town  by  dis- 
charge into  the  harbor.  The  Board  replied  to  this  application  as 
follows :  — 

Jan.  7,  1898. 

The  State  Board  of  Health  received  from  you,  on  November  8,  a  com- 
munication requesting  the  advice  of  the  Board  with  reference  to  the  disposal 
of  the  sewage  from  a  school-house  now  being  constructed  in  the  village  of 
Mattapoisett,  in  which  you  state  that  you  propose  to  discharge  the  sewage 
into  the  harbor,  and  that  the  prevailing  winds  are  such  as  to  favor  the 
landing  of  sewage  on  your  chief  bathing  beach,  so  that  you  wish  to  provide 
against  the  possible  contamination  of  the  water  along  the  shore  for  bathing. 

It  is  understood  that  the  school-house  is  expected  to  accommodate  about 
three  hundred  children,  and  that  it  will  be  closed  from  the  latter  part  of 
June  until  some  time  in  September,  so  that  during  nearly  all  of  the  summer 
season  there  will  be  no  sewage  discharged  into  the  sewer  from  the  school- 
house,  but  that  a  few  houses  may  be  connected  with  the  sewer,  in  addi- 
tion to  the  school-house,  and  sewage  from  these  houses  will  be  discharged 
at  all  seasons  of  the  year.  The  sewer  is  also  to  be  used  as  a  drain  for  the 
school-house  lot,  and  will  receive  surface  water  from  the  streets  through 
which  it  passes.  The  application  was  accompanied  by  plans  showing  the 
line  of  the  proposed  sewer  and  two  points  of  possible  discharge  for  the 
ordinary  flow  of  sewage,  one  400  feet  from  the  shore  and  the  other  250 
feet  from  the  shore.  The  plans  also  provide  for  a  storm-water  overflow, 
to  be  located  just  above  high-water  line  of  the  harbor,  the  excess  of  flow 
daring  storms  to  be  discharged  at  a  point  just  beyond  low  water. 

The  Board  has  carefully  considered  the  proposed  plans,  and  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers.  Considering  the  small 
quantity  of  sewage  that  it  is  proposed  to  discharge  into  this  sewer,  and  the 
fact  that  the  school-house,  from  which  most  of  the  sewage  will  come,  is  to 
be  closed  daring  nearly  all  of  the  summer  season,  the  best  method  of  dis- 
posing of  the  sewage,  for  the  present  at  least,  is  by  discharging  it  untreated 
into  the  harbor.  Of  the  two  points  suggested,  the  one  being  250  feet  and 
the  other  400  feet  from  the  shore,  it  may  be  said  that  the  first  point  will 
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be  close  to  a  long  masonry  pier  which  extends  beyond  the  proposed  sewer 
outlet,  and  there  seems  to  be  some  danger  that  solid  matters  from  the 
sewage  will  tend  to  settle  and  collect  in  this  yicinity,  whereas,  if  the  sewer 
is  extended  beyond  the  end  of  the  pier,  there  will  be  a  better  opportonity 
for  the  dispersal  of  the  sewage  by  the  currents  in  the  harbor. 

The  point  400  feet  from  the  shore  will  be  beyond  the  ends  of  the  piers, 
and  at  a  place  where  the  water  has  such  a  depth  that  sewage  will  be  well 
diluted  before  it  can  reach  any  shore,  and  the  Board  advises  carrying  the 
outlet  at  least  as  far  as  400  feet  from  the  shore.  Should  floating  matters 
from  the  sewage  find  their  way  to  the  shore,  it  may  be  found  desirable  to 
provide  a  settling  tank  for  the  jremoval  of  paper  and  other  solid  matters 
from  the  sewage ;  but  this  tank  can  be  constructed  after  there  has  been 
an  oppoHunity  of  observing  whether  its  use  is  necessary  or  desirable. 

Metropolitan  Sewerage  Commission.  An  application  was  re- 
ceived from  the  Metropolitan  Sewerage  Commission,  April  24, 1897, 
for  the  approval  of  the  Board,  under  the  provisions  of  chapter  406, 
Acts  of  1895,  as  amended  by  chapter  80  of  the  Acts  of  1897,  of 
ceitain  plans  for  extension  of  the  metropolitan  sewer  across  the 
Neponset  River  to  Milton  at  three  points:  (1)  At  Adams  Street, 
Lower  Mills;  (2)  Central  Avenue;  and  (3)  at  Blue  Hill  Avenue, 
Mattapan.     The  Board  replied  to  this  application  as  follows :  — 

Mat  28, 1897. 

The  first  plan  shows  a  sewer  about  220  feet  in  length,  extending  from 
the  Neponset  valley  intercepting  sewer,  in  Baker's  Court,  Dorchester, 
through  Adams  Street,  to  and  across  the  Neponset  River  to  a  point  in 
Milton  about  13  feet  south  of  the  face  of  the  southerly  abutment  of  the 
Neponset  River  bridge,  and  just  beyond  a  man-hole  to  be  located  close  to 
the  southerly  end  of  the  bridge.  This  sewer  is  designed  to  intercept  sew- 
age from  an  existing  sewer  in  Milton  Lower  Mills,  which  now  discharges 
into  the  Neponset  River  below  the  last  dam.  By  the  plan  submitted,  the 
proposed  extension  in  crossing  the  Neponset  River  will  be  attached  to  or 
suspended  from  the  existing  bridge. 

The  plan  also  shows  the  method  suggested  for  the  connection  of  the 
Milton  sewer  with  the  metropolitan  sewer,  involving  an  inverted  siphon, 
consisting  of  two  6-inch  iron  pipes,  to  convey  the  sewage  beneath  the  New 
York,  New  Haven  &  Hartford  Railroad.  In  order  to  secure  a  greater 
certainty  of  the  successful  operation  of  the  siphon,  it  is  desirable  that  the 
pipes  be  larger  or  that  ordinary  sewer  pipes  be  used  instead  of  iron. 

The  second  plan  shows  a  sewer  about  250  feet  in  length,  extending  from 
the  Neponset  valley  intercepting  sewer,  in  Central  Avenue,  Dorchester, 
to  and  across  the  Neponset  River  to  a  proposed  man-hole  on  the  Milton 
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side  of  the  river,  aboat  10  feet  from  the  southerly  end  of  the  Central 
Avenue  bridge.  It  is  proposed  to  support  the  sewer  upon  a  portion  of 
the  bridge  structure  where  it  crosses  the  river. 

The  third  plan  shows  a  sewer  about  195  feet  in  length,  extending  from 
the  Neponset  valley  intercepting  sewer,  at  Mattapan  Square,  to  and  be- 
neath the  Neponset  River  to  a  point  in  Milton  about  30  feet  south  of  the 
southerly  bank  of  the  river.  The  place  of  crossing  the  river,  as  indicated 
by  the  plan,  is  about  18  feet  east  of  the  present  Blue  Hill  Avenue  bridge. 

The  proposed  extensions  of  the  Neponset  valley  sewer  in  Central  Avenue 
and  Blue  Hill  Avenue  are  designed  to  receive  sewage  from  districts  in 
Milton  indicated  upon  a  plan  submitted  to  this  Board  in  1894  by  a  sewer- 
age committee  of  the  town  of  Milton,  and  approved  by  the  Board  Sept. 
25,  1894.  The  proposed  extension  in  Adams  Street  is  designed  to  receive 
the  dry-weatber  flow  from  an  existing  sewer  in  the  village  of  Milton  Lower 
Mills.  This  sewer,  it  is  understood,  receives  at  present  both  sewage  and 
storm  water ;  but  the  proposed  extension  of  the  Neponset  valley  sewer  is 
designed  to  receive  only  the  dry-weather  flow  from  this  sewer,  allowing 
the  surplus,  at  times  of  storms  or  melting  snows,  to  be  discharged  into 
the  Neponset  River,  below  the  last  dam,  as  at  present. 

The  Board  has  caused  an  examination  of  the  location,  sizes  and  grades 
of  the  proposed  extensions  to  be  made  by  its  engineer,  and  concludes  that 
they  are  adapted  for  the  removal  of  the  sewage  which  it  is  designed  to  con- 
vey to  them,  and  that,  if  constructed  with  care,  and  if  the  sewers  crossing 
the  river  at  Adams  Street  and  Central  Avenue  are  attached  to  and  sup- 
ported by  the  bridges  in  such  a  manner  that  they  may  not  receive  injury 
from  freshets  or  otherwise,  they  can  be  made  to  operate  satisfactorily. 

The  Board  hereby  approves  the  proposed  extensions  of  the  Neponset 
valley  sewer  in  Adams  Street,  Central  Avenue  and  near  Blue  Hill  Avenue, 
as  described  herein. 

Metropolitan  Sewerage  Commission.  The  commission  applied 
to  tiie  Boardy  March  16,  1897,  for  its  advice  relative  to  the  question 
of  constructing  ovei'flows  in  the  Neponset  valley  sewer  at  certain 
points  indicated,  in  the  valley  between  Dorchester  and  Milton.  The 
Board  replied  to  this  application  as  follows  :  — 

July  1, 1807. 

The  State  Board  of  Health  received  from  you,  on  March  16,  1897,  an 
application  requesting  its  advice  with  reference  to  and  its  approval  of  a 
proposed  connection  with  the  Neponset  valley  intercepting  sewer  of  a  branch 
sewer  in  Dorchester  which  it  is  proposed  to  connect  with  the  intercepting 
sewer  in  River  Street,  in  Dorchester,  at  a  point  about  100  feet  north  of 
Fremont  Street. 

You  state  that  the  system  to  be  connected  with  the  Neponset  intercepting 
sewer  is  to  be  constructed  strictly  upon  the  so-called  "separate"  plan. 
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excluding  surface  and  roof  water ;  and  that  it  is  your  purpose  to  require  at 
this  connection  an  automatic  overflow,  so  designed  as  to  act  only  when  the 
intercepting  sewer  is  filled  to  its  maximum  flow  line.     You  also  state :  — 

This  is  the  first  application  that  has  been  filed  for  a  connection  in  the  Neponset 
valley.  The  commissioners  desire  to  approve  a  connection  at  this  point,  the  details 
of  which  can  be  consistently  followed  in  other  connections  throughout  this  area. 
It  is  estimated  that  the  cities  and  towns  tributary  to  this  intercepting  sewer  may 
in  the  future  possibly  have  two  hundred  miles  of  local  sewers  connected  with  the 
metropolitan  sewer.  The  commissioners  are  of  the  opinion  that  it  would  be  unsafe 
and  unwise  to  connect  so  great  a  length  of  lateral  sewers  to  an  intercepter  without 
overflows,  if  the  lateral  connections  should  not  be  provided  with  automatic  reliefs 
to  act  in  case  of  the  shutting  down  of  pumps  at  the  pumping  stations,  or  in  case  of 
obstruction  to  the  main  sewer  from  any  other  unknown  or  unforeseen  contingencj. 

-The  sewage  from  the  upper  areas  in  this  valley  is  collected  at  elevations  snfii- 
cient  to  discharge  sewage  from  the  upper  cities  and  towns  upon  the  surface  of  the 
streets  in  the  lower  areas  through  man-holes,  in  case  of  obstruction  to  the  mam 
sewer  above  tide  water,  unless  some  provision  is  made  for  diverting  it  into  natond 
water  courses. 

The  application  was  accompanied  by  plans  showing  the  area  for  which 
the  proposed  branch  sewer  is  to  provide,  and  details  of  construction  of  the 
proposed  connection  and  overflow. 

The  Board  has  carefully  considered  your  application,  and  the  plans  sub- 
mitted, in  connection  with  the  general  plan  of  sewerage  of  the  Neponset 
valley  and  the  main  drainage  system  of  the  city  of  Boston,  and  is  unable 
to  see  how  the  shutting  down  of  the  pumps  at  the  Boston  main  drainage 
pumping  station,  which  is  the  only  pumping  station  connected  with  these 
systems  below  the  Neponset  valley  intercepting  sewer,  can  have  the  effect 
of  surcharging  the  Neponset  valley  sewer  in  the  vicinity  of  the  proposed 
connection  in  Dorchester,  since  provision  is  made  whereby  the  Dorchester 
intercepting  sewer,  into  which  the  Neponset  valley  sewer  discharges,  is 
automatically  disconnected  from  the  Boston  main  drainage  sewer  when  the 
sewage  in  the  latter  rises  above  a  certain  height,  and  the  sewage  of  the 
Dorchester  sewer  may  discharge  through  overflows  into  tide  water.  More- 
over, as  stated  in  the  reply  of  the  Board  last  year,  in  reference  to  overflows 
from  the  Neponset  valley  sewer,  the  information  furnished  by  experience 
in  the  operation  of  separate  systems  of  sewerage  in  this  State  has  been  that 
the  necessity  for  automatic  overflows  has  not  arisen. 

Sewage  discharged  from  the  overflow  proposed  in  your  application  would 
enter  the  fresh-water  portion  of  the  Neponset  River  in  the  midst  of  a 
residential  district,  where  the  river  has  a  very  sluggish  current  most  of  the 
time,  owing  to  a  dam  a  short  distance  below. 

The  Board  believes  it  to  be  important  to  keep  sewage  from  entering  the 
fresh-water  portion  of  the  river,  on  which  there  are  several  dams,  and  that 
no  opportunity  should  be  afforded  for  the  disposal  of  any  sewage  in  this 


No.  34.]       ADVICE  TO  CITIES  AND  TOWNS.  73 

way  unless  it  may  be  absolutely  necessary  in  order  to  prevent  the  danger 
of  a  greater  nuisance  elsewhere.  It  does  not  appear  to  the  Board  that  it  is 
necessary  to  provide  an  automatic  overflow  for  the  proposed  connection 
with  the  intercepting  sewer  in  Dorchester,  and  the  Board  therefore  does 
not  approve  the  construction  of  an  automatic  overflow  at  this  place. 

The  Board  would  repeat  its  statement  made  in  a  previous  reply  relative 
to  this  subject,  that  there  may  possibly  be  points  in  the  Neponset  valley 
system  not  known  to  this  Board  where  unusual  emergencies  may  occur, 
and  where  safety  would  require  an  outlet  gate  which  can  be  opened  tempo- 
rarily, and  if  such  points  are  found  to  exist,  this  Board  will  consider  plans 
you  may  present  in  regard  to  them ;  but  the  Board  is  desirous  of  avoiding 
the  discharge  of  sewage  into  the  Neponset  River  above  any  of  the  mill 
dams,  when  not  absolutely  necessary. 

Mount  Holyoke  College.  The  trustees  of  Mount  Holyoke 
College,  in  South  Hadley,  applied  to  the  Board,  April  9,  1897,  for 
its  advice  relative  to  certain  alternative  methods  of  disposing  of 
the  sewage  of  the  college.  To  this  application  the  Board  replied 
as  follows :  — 

Mat  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  April  9,  1897,  an  ap- 
plication for  advice  with  reference  to  the  disposal  of  the  sewage  of  Mount 
Holyoke  College,  in  the  village  of  South  Hadley,  containing  an  outline  of 
the  plans  under  consideration  for  the  disposal  of  the  sewage,  as  follows :  — 

The  disposal  of  sewage  from  Mount  Holyoke  College  is  to  be  undertaken  to 
prevent  the  contamination  of  the  hrook  which  flows  through  the  grounds,  and 
from  there  down  through  the  town  of  South  Hadley,  eventually  emptying  into  the 
Coimecticut  River.  There  have  heen  three  plans  proposed,  viz.,  running  the 
sewage  into  large  settling  tanks,  in  which  precipitation  was  to  he  effected  either 
naturally  or  by  chemicals,  the  effluent  to  be  run  from  these  tanks  into  the  stream, 
the  sludge  being  disposed  upon  a  comparatively  small  filtering  bed,  where  it  was 
to  be  allowed  to  drain  and  then  removed  in  wagons. 

The  second  scheme  was  to  utilize  a  sand-filtering  bed  of  about  one-half  acre 
area,  first  running  the  sewage  into  a  small  settling  tank,  where  the  solids  would 
be  deposited,  and  from  there  running  the  sewage  on  to  this  filtering  bed,  conduct- 
ing the  effluent  through  underdrains  into  the  stream.  The  preferable  plan,  in 
our  judgment,  would  be  to  have  as  small  a  filtering  bed  as  possible,  irunning  the 
sewage  first  into  the  settling  tank  and  then  on  to  this  filtering  bed.  We  under- 
stand if  such  a  bed  was  composed  of  coke  breeze,  about  6  feet  thick,  we  could 
dispose  of  at  least  500,000  gallons  per  day  to  the  acre.  At  the  college  we  will 
need  to  dispose  of  about  80,000  gallons  per  day,  this  being  about  the  amount  of 
water  that  is  pumped  to  the  institution.  Under  these  conditions  it  would  appear 
that  we  would  need  to  have  from  1,200  to  1,400  square  feet  filtering  area,  and,  if 
it  were  not  a  larger  area  than  this,  it  could  be  covered,  thus  preventing  its  fineez- 
ing  in  winter  and  also  hiding  it  from  view. 
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The  Board  has  caused  an  examination  of  the  locality  to  be  made  by  one 
of  its  engineers,  and  has  carefully  considered  the  proposed  plans.  It  is 
understood  that  by  either  of  the  plans  suggested  it  is  proposed  to  locate 
the  sewage-disposal  works  just  below  the  small  pond  formed  by  a  dam  on 
a  brook  which  flows  through  the  college  grounds  on  the  westerly  side  of 
the  buildings,  and  that  a  sewer  has  been  constructed  a  portion  of  the  dis- 
tance from  the  college  to  this  place. 

The  first  plan  suggested  is  to  discharge  tlie  sewage  into  large  settling 
tanks,  with  a  view  to  removing  a  portion  of  the  organic  matter  by  sedi- 
mentation or  chemical  precipitation,  and  to  allow  the  effluent  to  flow  from 
the  tanks  into  the  brook.  It  is  proposed,  also,  to  discharge  the  sludge 
from  the  tanks  upon  a  small  Alter  bed,  upon  which  it  will  be  allowed  to 
dry  and  then  be  removed  in  carts.  By  this  plan  a  considerable  portion  of 
the  solid  matters  could  be  removed  from  the  sewage ;  but  at  best  it  is  not 
to  be  expected  that  more  than  half  of  the  organic  matter  would  be  removed 
by  this  process,  and  the  effluent  would  still  be  of  such  a  character  as  to  seri- 
ously pollute  the  brook  during  the  drier  portion  of  the  year.  Moreover, 
the  process  of  drying  and  removing  the  sludge  from  the  filter  bed  would 
be  very  likely  to  cause  offensive  odora  in  the  neighborhood. 

By  the  second  scheme  it  is  proposed  to  filter  the  sewage  through  a  pre- 
pared bed  of  sand  after  it  has  passed  through  a  settling  tank  for  the  pur- 
pose of  removing  the  heavier  solids ;  and  by  the  third  scheme,  which  you 
consider  the  preferable  one,  it  is  proposed  to  use  a  coke  filter  bed  6  feet 
in  depth  instead  of  the  sand  filter  bed. 

By  either  of  these  two  schemes,  with  a  sufficient  area  of  filters,  the 
sewage  could  be  purified  to  such  a  degree  that  the  effluent  would  not  cause 
offence  if  discharged  into  the  stream ;  but  the  character  of  the  soil  at  the 
place  where  it  is  proposed  to  locate  the  filter  bed  is  not  favorable  to  the 
purificatiou  of  sewage,  being  composed  of  very  fine  material,  such  as  loam  or 
clay,  so  that  it  would  be  necessary  to  haul  the  filtering  materials,  whether 
sand  or  coke,  to  this  place,  which  would  make  the  disposal  of  the  sewage 
by  either  of  these  plans  very  expensive.  Moreover,  the  works  would  be 
situated  near  the  college  grounds,  and  much  care  would  be  required  in 
their  management  to  prevent  odors  from  being  noticed  in  the  vicinity. 

From  a  general  examination  of  the  land  about  the  college,  there  appear 
to  be  two  places  where  it  may  be  possible  to  dispose  of  the  sewage  by 
filtration  at  a  greater  distance  from  the  college  buildings  and  from  other 
houses,  and  possibly  at  less  expense  than  at  the  place  where  you  now  pro- 
pose to  locate  the  works.  One  of  these  is  on  the  easterly  side  of  the  brook 
and  south  of  Prospect  Hill,  where  there  is  a  considerable  area  of  sandy 
land,  a  portion  of  which  may  possibly  be  reached  by  gravity. 

Another  and  apparently  a  more  favorable  location,  in  some  respects,  is 
in  the  valley  of  a  small  brook  on  the  westerly  side  of  the  college  grounds, 
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where  the  soil  is  of  a  sandy  nature  and  suitable  for  the  purification  of  the 
sewage  by  filtration. 

It  is  not  feasible  to  tell,  from  the  limited  examinations  made  by  the 
Board,  whether  either  of  these  areas  is  available  for  the  disposal  of  the 
sewage  of  the  college,  or  whether  there  may  not  also  be  other  areas  within 
a  reasonable  distance  that  are  adapted  to  the  purpose.  It  is  desirable  to 
locate  the  works,  if  possible,  at  a  greater  distance  from  the  college  or 
other  human  habitations  than  is  proposed  in  the  plans  suggested  by  you, 
and  it  is  probable  that,  if  a  suitable  area  can  be  secured,  the  sewage  could 
be  disposed  of  upon  it  by  intermittent  filtration  at  less  cost  than  by  either 
of  the  filters  proposed  in  your  application. 

In  view  of  these  conditions,  the  Board  does  not  at  present  advise  the 
disposal  of  the  sewage  of  the  college  by  either  of  the  plans  suggested  in 
jour  application,  but  advises  a  further  investigation,  to  determine  whether 
there  is  not  some  suitable  area  of  land  upon  which  it  may  be  feasible  to 
dispose  of  the  sewage  by  intermittent  filtration  at  a  reasonable  cost.  If 
one  or  more  such  areas  be  found,  a  careful  estimate  should  be  made  of  the 
probable  cost  of  disposing  of  the  sewage  upon  them. 

The  Board  will  assist  you  in  these  investigations  by  making  examinations 
of  filtering  materials,  and  will  upon  application  give  you  further  advice  in 
this  matter  when  you  have  the  results  of  further  investigations  to  present. 

Another  application  was  received  from  the  trustees,  June  22, 
1897,  sabmitting  a  proposed  plan  for  the  sewage  disposal  of  the  col- 
lege, to  which  the  Board  replied  as  follows :  — 

Dec.  2,  1897. 

The  State  Board  of  Health  received  from  you,  on  June  22,  an  applica- 
tion for  advice  with  reference  to  a  proposed  system  of  sewage  disposal  for 
Mount  Holyoke  College,  in  which  you  describe  your  proposed  plan  as 
follows :  — 

I  enclose  you  a  blue  print  of  a  filter  bed  which  we  propose  to  use  at  Mount 
Holyoke  College  for  the  disposal  of  the  sewage  from  the  institution.  You  will  see 
by  ^e  plans  that  we  intend  to  bring  the  sewage  in  at  the  end  of  the  filter  bed  into 
a  small  basin  which  contains  screens  for  the  removal  of  foreign  substances.  It  is 
proposed  to  so  arrange  these  screens  that  they  may  be  lifted  out  for  cleaning  pur- 
poses. After  the  sewage  passes  through  the  screens,  it  will  flow  into  a  trough 
which  will  distribute  it  over  the  area  of  the  filter  bed.  It  is  proposed  to  make 
these  troughs  of  cast  iron,  so  that  they  will  be  durable,  unless  you  think  they 
conld  be  made  of  wood  satisfactorily.  We  propose  putting  about  8  inches  of 
coarse  rock  at  the  bottom  of  the  filter  bed,  then  about  8  inches  coarse  coke,  and 
then  filling  the  rest  of  the  space  with  coke  breeze.  We  have  provided  a  by-pass 
from  the  sewer  entrance  to  the  bed,  so  that  the  sewage  may  run  around  the  filter 
bed  direct  to  the  brook,  if  at  any  time  it  is  necessary,  or  when  there  is  a  large 
enough  flow  of  water  in  the  brook  to  carry  it  away  satisfactorily. 
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It  seems  to  us  that  this  plan,  with  what  modifications  jon  maj  deem  advisable, 
will  be  best  for  the  location,  as  it  is  impossible  to  get  the  sewage  to  any  natoial 
sand  filter  bed  except  by  mechanical  means,  wliich,  in  our  opinion,  will  be  more 
expensive  to  maintain  and  to  run  than  the  proposed  bed.  We  have  thonght  that 
this  bed  would  not  be  at  all  objectionable,  as  it  is  some  600  feet  away  from  &e 
nearest  building,  and  it  is  proposed  to  cover  it. 

We  propose  to  cover  the  main  drains  underneath  the  bed  with  cast-iron  plates, 
perforated.  I  estimate  the  cost  of  this  bed  at  about  $2,600,  and  it  seems  to  me 
that  we  cannot  make  anything  which  wUl  be  less  expensive  and  as  effective.  I 
do  not  think  that  we  will  at  any  time  have  more  than  15,000  gallons  of  sewage  to 
dispose  of  per  day,  and  this  amount  will  be  distributed  over  a  period  of  time  from 
five  o^clock  in  the  morning  to  ten  o^clock  at  night.  We  propose  to  lay  all  brick 
work  in  cement,  so  that  it  will  be  water  tight,  and  to  thoroughly  cement  the 
bottom  over  the  brick. 

The  application  was  accompanied  by  plans  of  the  grounds  and  of  the 
proposed  filter  beds. 

The  Board  has  carefully  considered  your  application,  and  concludes  that, 
if  the  quantity  of  sewage  does  not  average  more  than  15,000  gallons  per 
day,  it  would  be  possible  to  purify  it  by  the  proposed  filter,  and  by  avoid- 
ing the  use  of  a  sludge  tank  there  would  be  less  danger  of  odors  being 
noticed  in  the  vicinity  of  the  works  than  by  the  former  plan  submitted  by 
you ;  but  a  successful  purification  of  the  sewage  would  be  more  certain, 
and  less  care  would  be  required  to  secure  satisfactory  results,  if  a  larger 
area  of  filter  beds  should  be  used.  It  is  not  improbable,  however,  that  the 
quantity  of  sewage  may  be  considerably  larger  than  15,000  gallons  per 
day ;  and,  if  this  should  be  found  to  be  the  case,  a  larger  filter  bed  woald 
be  necessary.  It  is  very  desirable  that  the  filters  be  made  of  sufficient 
size  in  the  beginning  to  purify  all  of  the  sewage  of  the  college  at  all  times, 
and  no  unpurified  sewage  should  be  discharged  into  the  brook. 

In  the  previous  reply  of  the  Board  with  reference  to  this  subject  you 
were  advised  to  investigate  the  practicability  of  disposing  of  the  sewage 
by  filtration  upon  land ;  and  investigations  made  by  you,  subsequent  to  the 
time  of  filing  the  present  application,  indicate  that  it  is  practicable  to 
convey  the  sewage  by  gravity  to  the  valley  of  a  small  brook  west  of  the 
college  grounds,  in  which  sandy  soil  is  found,  suitable  for  the  disposal  of 
sewage  by  intermittent  filtration.  Moreover,  your  investigations  indicate 
that  the  cost  of  conveying  the  sewage  to  this  valley  and  constructing  dis- 
posal works  there  might  be  less  than  the  cost  of  construction  of  the  works 
you  now  propose,  and  it  is  also  probable  that  a  satisfactory  operation  of 
the  filters  would  be  secured  with  less  care  and  expense.  While  the  college 
does  not  own  land  in  this  valley  that  might  be  used  for  sewage-disposal 
purposes,  it  seems  probable  that  land  might  be  acquired  here  at  a  reason- 
able cost,  so  situated  that  there  should  be  no  objection  to  its  use  for  the 
purposes  proposed. 
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In  view  of  all  the  circumstances,  the  Board  would  advise  that  you  inves* 
tigate  more  thoroughly  the  feasibility  of  obtaining  a  suitable  area  of  land 
in  this  yalley  for  the  disposal  of  the  sewage  of  the  college.  The  Board 
will,  if  you  desire,  give  you  further  advice  in  the  matter  should  you  decide 
to  change  your  present  plans. 

Natick  (The  Leonard  Morse  Hospital) .  The  trustees  of  this  hos- 
pital applied  to  the  Board  for  its  advice  relative  to  the  disposal  of 
the  sewage  of  the  hospital.  The  Board  replied  to  this  application 
as  follows  :  — 

July  1, 1897. 

The  State  Board  of  Health  received  from  you,  on  May  11, 1897,  an  appli- 
cation for  advice  with  reference  to  the  disposal  of  the  sewage  of  the  Leonard 
Morse  Hospital,  in  which  you  state  that  it  is  proposed  to  carry  the  drain- 
age from  the  hospital  to  three  tight  cesspools.  It  is  assumed  that  the 
sewage  on  leaving  the  third  cesspool  will  be  quite  free  from  solid  matter, 
and  it  will  then  flow  into  a  trench  75  feet  long,  filled  at  the  bottom  with 
stone  and  above  with  earth. 

The  Board  has  caused  an  examination  of  the  locality  in  which  you  pro- 
pose to  dispose  of  the  sewage  to  be  made  by  one  of  its  engineers,  from 
which  it  appears  that  the  soil  at  this  place  is  composed  of  clayey  material 
nearly  impervious  to  water,  and  that  ledge  is  found  about  four  feet  below 
the  surface.  With  these  conditions  it  will  not  be  practicable,  in  the  opinion 
of  the  Board,  to  dispose  of  the  sewage  of  the  hospital  at  this  place  in  the 
manner  proposed.  Moreover,  from  a  general  examination  of  the  territory 
aboat  the  hospital,  it  does  not  appear  that  there  is  any  land  suitable  for 
sewage  disposal  purposes  within  a  reasonable  distance. 

The  town  of  Natick,  in  which  the  hospital  is  situated,  is  provided  with 
a  system  of  sewers ;  and  the  Board  is  informed  that  the  hospital  is  so  situ- 
ated that  it  is  feasible  to  dispose  of  the  sewage  into  the  Natick  system  by 
means  of  a  sewer  to  connect  with  one  of  the  sewers  already  built  in  the 
town,  or  with  an  extension  of  this  sewer. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  best  method 
of  disposing  of  the  sewage  of  this  hospital  is  by  discharging  it  inter  the 
sewerage  system  of  the  town  of  Natick. 

North  Adams.  The  board  of  health  of  North  Adams  requested 
the  opinion  of  the  State  Board  of  Health,  Oct.  23,  1896,  in  relation 
to  the  advisability  of  constructing  a  sewer  about  3,000  feet  in  length 
through  a  certain  district  upon  the  border  of  the  north  branch  of  the 
Hoosac  River.    The  Board  replied  to  this  application  as  follows :  — 
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Nov.  4. 1897. 

The  State  Board  of  Health  received  from  you,  in  October,  1896,  an 
application  for  advice  as  to  the  advisability  of  constructing  certain  pro- 
posed intercepting  sewers  to  divert  sewage  from  the  north  branch  of  the 
Hoosac  River  in  North  Adams,  in  order  to  improve  the  condition  of  the 
river. 

At  the  time  the  application  was  made  the  flow  of  the  stream  had  risen 
much  above  its  summer  flow,  and  further  investigation  of  the  matter  was 
postponed  until  a  low  flow  in  the  stream  could  be  observed.  Owing  to  the 
nnusual  rainfall  of  the  spring  and  summer,  the  flow  in  the  streams  was  high 
until  lately ;  but  it  appears  that  in  the  meantime  the  city  has  begun  the 
construction  of  the  intercepting  sewers,  concerning  which  advice  was  asked, 
BO  that  under  the  circumstances  no  further  investigation  appears  to  be 
necessary  with  reference  to  this  matter. 

QuiNCY.  The  sewer  commissioners  of  Quincy  applied  to  the 
Board,  Sept.  4,  1896,  for  its  advice  in  relation  to  a  general  system 
of  sewerage  and  sewage  disposal  for  Quincy,  the  sewage  to  be  dis- 
charged into  the  Boston  main  drainage  system  at  Squantum.  The 
plans  of  the  system  were  revised  and  presented  to  the  Board  Dec. 
4,  1896,  and  further  amendments  were  presented  Dec.  30,  1896. 
The  Board  replied  to  this  application  as  follows  :  — 

Jan.  22, 1897. 

The  State  Board  of  Health  received  from  you,  on  Sept.  4,  1896,  a  plan 
for  a  proposed  system  of  sewerage,  accompanied  by  a  general  description 
of  the  proposed  system  and  a  report  of  your  consulting  engineer.  At 
a  later  date,  Dec.  4,  1896,  a  revised  plan  was  submitted  through  your 
engineer,  accompanied  by  the  following  statement :  — 

I  submit  herewith  additional  information  concerning  the  proposed  sewerage 
system  for  the  city  of  Quincy.  The  accompanying  plan  shows  areas  to  be  drained 
by  the  system,  together  with  the  location  and  size  of  the  intercepting  sewers  and 
the  force-main. 

Drainage  areas  Nos.  1  to  7  will  drain  by  gravity  into  the  mains  as  shown,  thence 
to  pumping  station,  from  whence  the  sewage  will  be  pumped  to  the  outfall  sewer 
of  the  Boston  main  drainage  works  at  Squantum.  Area  No.  10  will  drain  by 
gravity  into  the  Boston  outfall  sewer.  Areas  Nos.  8  and  9  may  be  provided  for  by 
independent  gravity  systems,  discharging  directiy  into  tide  water.  As  ontfolls 
adjacent  to  these  sections  have  already  been  approved  by  the  State  Board  of  Health 
as  points  of  discharge  for  the  w^hole  of  Quincy^s  sewage,  it  is  thought  that  there 
will  be  no  objection  to  these  independent  gravity  systems  for  such  small  sections. 

There  remain,  not  included  in  the  areas  mentioned  above,  an  area  at  Quincy 
Point  and  one  on  the  north  side  of  Atiantic  village.  Both  of  these  areas  are  of 
small  extent,  and  it  is  thought  tiiat  their  development  will  be  slow.    They  can  be 
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drained  by  automatic  pumping  plants  worked  by  electric  or  gas  engines,  which 
will  discharge  into  the  Quincy  mains,  or,  if  it  should  seem  advisable,  may  be 
furnished  with  independent  tidal  outlets.  The  areas  being  so  small,  there  is  litde 
probability  of  their  becoming  a  nuisance. 

Three  temporary  oyerflows  are  shown  on  the  plan,  the  one  located  on  the  line 
of  the  intercepting  sewer  at  the  canal,  another  where  it  crosses  Black^s  Creek,  the 
other  near  the  pumping  station,  emptying  through  an  open  ditch  into  Black^s 
Creek.  In  the  force-main  three  blow-offs  are  shown,  one  discharging  into 
Sachem'S  Brook,  the  other  two  into  tide  water. 

Other  features  of  the  system  are  as  shown  on  the  plan  and  description  pre- 
yioosly  submitted. 

You  subsequently  requested  that  areas  numbered  8  and  9  on  the  plan, 
comprising  the  peninsula  containing  the  villages  of  Hough's  Neck  and 
German  town,  be  omitted  from  consideration,  stating  that  it  was  not  pro- 
posed to  provide  sewers  for  these  areas  at  present,  and  that,  when  the 
details  of  a  plan  for  the  disposal  of  the  sewage  of  these  localities  has 
been  decided  upon,  it  will  be  submitted  to  the  State  Board  of  Health  for 
approval. 

The  Board  has  carefully  considered  the  proposed  plan,  and  has  caused 
an  examination  of  the  territory  to  be  made  by  its  engineer.  The  plan 
provides  for  a  system  of  intercepting  sewers  to  collect  the  sewage  from 
the  various  villages  in  Quincy  and  convey  it  to  a  proposed  pumping  station 
to  be  located  on  the  north-easterly  side  of  Merry  Mount  Park.  From  the 
pumping  station  the  sewage  is  to  be  forced  through  an  iron  force-main  and 
dischai^ed  into  the  Boston  main  drainage  sewer  at  Squantum. 

Aside  from  areas  numbered  8  and  9  on  the  plan,  which  are  omitted  from 
consideration  at  the  present  time,  the  proposed  intercepting  sewers  provide 
for  taking  the  sewage  from  all  portions  of  the  city  that  are  likely  to  need 
sewerage  for  many  years.  Small  areas  in  the  northerly  and  southerly  parts 
of  the  city  and  a  considerable  portion  of  the  low  land  in  Squantum  cannot 
be  served  by  the  proposed  sewers ;  but  these  areas  are  chiefly  marsh  lands, 
and  are  largely  unfit  for  human  habitation,  and  there  is  no  present  Indica- 
tion that  they  are  likely  to  require  sewerage  facilities  for  many  years. 
Such  districts  have  been  protected  in  communities  about  Boston  by  the 
establishment  of  minimum  grades  for  streets  and  cellars  below  which  no 
building  from  which  sewage  might  be  discharged  should  be  constructed ; 
so  that  it  seems  proper  to  omit  them  from  consideration  at  the  present 
time,  rather  than  to  go  to  the  expense  of  pi'oviding  for  their  sewerage  in 
connection  with  the  proposed  system  in  the  beginning. 

In  order  to  collect  all  of  the  sewage  at  one  pumping  station,  it  is  neces- 
sary that  it  be  centrally  located,  and  the  location  selected  is  such  that  it 
will  be  at  a  considerable  distance  from  dwelling-houses,  in  the  beginning 
at  least ;  but  its  proximity  to  the  park  will  make  it  necessary,  in  order 
that  there  may  be  no  odor  from  it  in  the  neighborhood,  to  make  provision 
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for  the  thorough  yentilation  into  the  chimney  of  the  sewers,  screen  chambers 
and  pump  well,  and  any  other  places  from  which  an  odor  of  sewage  might 
escape.  It  is  understood  that  these  matters  haye  been  carefully  considered, 
and  that  all  screening  is  to  be  done  inside  of  the  pumping  station.  With 
proper  care  in  the  design  and  construction  of  the  station,  no  odor  of  sew- 
age need  ever  be  noticed  from  it  in  the  neighborhood. 

In  the  plans  submitted  three  overflows  are  provided,  —  one  at  the  pump- 
ing station,  one  into  Black's  Creek  and  one  into  Town  River.  It  is  under- 
stood that  these  overflows  are  only  for  use  temporarily,  in  case  of  emergency ; 
and  that  they  are  not  to  be  automatic,  but  are  to  be  provided  with  gates, 
which  can  be  raised  should  an  emei^ency  arise  requiring  their  use.  In  a 
system  like  this  it  is  essential  that  some  provision  be  made  whereby  the 
sewage  can  be  disposed  of  should  an  accident  occur  to  the  pumping  station 
or  force-main.  The  overflows  into  Black's  Creek  and  Town  River  appear 
to  be  the  best  that  it  is  practicable  to  select.  The  overflow  at  the  pump- 
ing station  would  discharge  into  a  very  small  ditch ;  and,  while  it  is  desir- 
able that  an  overflow  be  provided  at  this  point,  it  would  be  better,  in  case 
it  becomes  necessary  to  discharge  sewage  from  the  mains,  that  it  be  dis- 
charged at  either  of  the  other  points  rather  than  at  this  one. 

The  provision  for  blow-offs  on  the  force-main  is  also  necessary,  and 
these  blow-offs  appear  to  have  been  selected  at  the  best  practicable  points. 
They  must  be  considered,  of  course,  only  as  provisions  for  unforeseen 
emergencies,  and  not  for  frequent  or  regular  use. 

The  plan  as  a  whole  will  make  satisfactory  provision  for  the  sewerage 
of  the  city  of  Quincy,  and,  in  accordance  with  the  provisions  of  chapter 
279  of  the  Acts  of  1895,  is  hereby  approved. 

SouTHBRTDGE.  The  Committee  on  sewerage  of  the  town  of  South- 
bridge  applied  to  the  Board,  Nov.  3,  1897,  for  its  advice  relative  to 
a  proposed  system  of  sewerage  and  sewage  disposal  for  that  town. 
The  Board  replied  to  this  application  as  follows :  — 

Jan.  7,  ia98. 

The  State  Board  of  Health  received  from  you,  on  Nov.  3,  1897,  an 
application  for  advice  with  reference  to  a  proposed  sewerage  system  for 
the  town  of  Southbridge,  in  which  you  state  that  you  propose  to  bring  the 
sewage  of  the  town  to  a  point  in  Main  Street  a  short  distance  east  of 
Morris  Street  and  thence  across  the  Quinebaug  River  at  the  ''  old  dam," 
so  called,  and  to  dispose  of  the  sewage  on  filter  beds  on  the  northerly  side 
of  said  river.  You  also  state  that  you  except  from  this  system  about 
3,200  feet  of  the  lower  portion  of  Main  Street,  ending  at  Saundersdale ; 
and  you  suggest  the  disposal  of  the  sewage  of  this  portion  of  the  town 
either  upon  a  separate  area  or  by  direct  discharge  into  the  Quinebaug 
River,  near  the  bridge  in  Saundersdale. 
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The  application  was  accompanied  by  a  plan  showing  a  general  system 
of  sewerage  for  the  town.  Two  filtration  areas  are  indicated  upon  this 
plan,  —  one  on  the  northerly  side  of  the  riyer,  a  short  distance  below  the 
dam  of  the  American  Optical  Company,  and  the  other  on  the  same  side  of 
the  river,  in  the  valley  of  Dean  Brook.  Subsequently,  after  further 
examination,  you  submitted  a  topographical  plan  of  the  filtration  areas  re- 
ferred to. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers, and  has  carefully  considered  the  proposed  plan.  The  system  of 
sewers  proposed  for  Globe  Village  and  Southbridge  Center  appeara  to  pro- 
vide satisfactorily  for  the  collection  of  the  sewage  of  these  villages  and  for 
eonveying  it  by  gravity  to  either  of  the  two  filtration  areas  referred  to 
above.  At  the  upper  filtration  area  indicated  upon  the  plan  there  is  a  fiat 
strip  of  land  lying  between  the  river  and  the  base  of  a  steep  hill,  having  a 
general  width  of  about  400  feet  and  an  area  of  about  15  acres.  It  appears 
that  a  large  portion  of  this  area  is  but  slightly  above  the  level  of  high 
water  in  the  river,  though  some  portions  of  it  are  higher ;  and  in  the  higher 
places  the  material,  as  indicated  by  a  few  test  pits,  appears  to  be  of  a  very 
coarse  sand,  well  suited  for  the  disposal  of  sewage  by  intermittent  filtra- 
tion. A  short  distance  north-west  of  the  upper  end  of  this  area,  in  the 
vicinity  of  the  dam  of  the  American  Optical  Company,  there  is  an  area  at 
8  considerably  higher  elevation,  which  is  composed  apparently  of  coarse 
sand  or  gravel,  from  which  it  is  proposed  to  take  material  to  construct 
filter  beds  upon  the  area  already  referred  to  near  the  river.  If  sufficient 
material  can  be  obtained  at  the  place  referred  to,  it  appears  to  be  practica- 
ble toconstmct  15  acres  of  filter  beds  upon  this  area;  and  an  area  of  this 
size  would  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the  town 
for  a  considerable  number  of  years  in  the  future,  but  the  cost  of  construct- 
ing beds  in  this  way  would  be  large. 

It  is  understood  that  you  propose,  when  the  filter  beds  at  this  place  shall 
have  become  insufficient  for  the  disposal  of  the  sewage  of  the  town,  to 
extend  the  sewer  to  the  valley  of  Dean  Brook  about  4,500  feet  below  the 
works  of  the  American  Optical  Company  and  2,500  feet  below  the  lower 
end  of  the  upper  filtration  area.  A  general  examination  of  this  land  shows 
that  there  is  an  area  of  about  7  acres  at  such  an  elevation  that  sewage  from 
the  town  could  be  discharged  upon  it  by  gravity,  and  it  is  at  a  sufficient 
elevation  to  make  it  practicable  to  use  the  land  for  the  filtration  of  sewage 
by  lowering  somewhat  the  bed  of  the  brook. 

In  addition  to  this  area  there  appears  to  be  an  area  of  11  acres  which  is 
quite  low,  and  which  it  is  proposed  to  utilize  by  filling  with  material  to  be 
taken  from  a  sandy  ridge  in  the  vicinity ;  and  it  will  probably  be  practica- 
ble to  prepare  in  all  an  area  of  20  acres  for  filter  beds  in  this  locality,  if 
there  is  sufficient  material  available  in  the  sandy  ridge.  Samples  of  soil 
collected  from  a  limited  number  of  test  pits  on  the  area  of  7  acres  which 
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can  be  used  without  much  preparation  and  from  the  sandy  ridge  referred 
to  indicate  that-  the  soil  is  probably  of  good  quality  for  filtration  purposes. 
The  advantage  of  using  the  upper  filtration  area  is  thought  to  be  its  near- 
ness to  the  town ;  but  after  careful  consideration  of  the  plans,  the  Board  is 
of  the  opinion  that  it  may  be  found  considerably  less  expensive  for  the 
town  to  abandon  the  plan  of  utilizing  the  upper  area,  and  extend  its  sewer 
in  the  fii-st  place  to  the  lower  filtration  area,  since  the  cost  of  preparing 
filter  beds  at  the  latter  place  will  probably  be  enough  less  than  the  cost  of 
preparing  beds  at  the  upper  location  to  more  than  make  up  for  the  addi- 
tional length  of  sewer.  Moreover,  the  lower  filtration  area  is  more  remote 
from  the  thickly  settled  portion  of  the  town ;  and,  as  the  population  is  in- 
creasing with  considerable  rapidity,  it  seems  desirable  to  locate  the  filter 
beds  at  a  greater  distance  from  the  main  village,  if  practicable,  than  Ihe 
proposed  upper  area.  It  seems  necessary  to  omit  from  this  plan  the  vil- 
lage of  Saundersdale,  which  is  at  so  low  a  level  that  the  sewage  cannot  be 
collected  and  conveyed  to  either  of  the  proposed  disposal  areas  withoat 
pumping.  While  the  disposal  of  the  sewage  of  the  very  small  population 
contained  in  this  village  by  discharging  it  directly  into  the  river  might  be 
permissible  for  the  present,  at  least,  it  is  very  desirable,  before  finally 
deciding  upon  this  method,  to  determine  whether  it  may  not  be  practicable 
to  purify  the  sewage  by  filtration  before  discharging  it  into  the  river. 

In  the  opinion  of  the  Board,  the  proposed  plan  of  collecting  the  sewage 
in  a  system  of  sewers  from  which  all  storm  and  ground  water  is  excluded 
80  far  as  practicable,  and  disposing  of  it  by  filtration  upon  land,  is  the  best 
method  of  disposing  of  the  sewage  of  Southbridge ;  and  the  area  suggested 
by  you  in  the  valley  of  Dean  Brook  appears  to  be,  all  things  considered, 
the  best  available  area  for  the  purpose ;  but  the  Board  would  advise,  before 
beginning  to  construct  works,  that  a  more  thorough  investigation  be  made 
at  both  filtration  areas,  to  determine  more  accurately  the  character  of  the 
soil  and  whether  there  is  sufficient  suitable  soil  available  for  the  construc- 
tion of  beds  of  sufiScient  area  for  the  disposal  of  all  the  sewage  of  the 
town  for  a  reasonable  time  in  the  future. 

The  Board  will  assist  you  in  this  matter  by  making  such  examinations 
of  samples  of  soil  as  may  be  necessary,  and  will  give  you  further  advice 
when  you  have  the  results  of  further  investigations  to  present,  and  have 
prepared  plans  in  detail  for  the  disposal  of  the  sewage  upon  the  area  which 
is  found  to  be  the  most  satisfactory  for  the  purpose. 

Spencer.  An  application  was  received  from  the  selectmen  of 
Spencer  for  the  advice  and  approval  of  the  State  Board  of  Health 
with  reference  to  the  taking  of  a  certain  lot  of  land  for  sewage  dis- 
posal, situated  near  the  main  road  leading  from  Spencer  to  Brook- 
field.     A  hearing  was  held  at  the  office  of  the  Board  July  1»  1897, 
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at  which  the  towns  of  Spencer  and  Brookfield  were  represented. 
Objection  was  made  to  the  location,  and  another  plan  and  location 
were  presented  for  a  lot  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road.  The  Board  approved  the  location  and  sent 
the  following  reply  to  the  selectmen  of  Spencer :  — 

July  15,  1897. 

On  the  first  day  of  July,  1897,  upon  a  public  hearing  and  after  consider- 
ation, the  State  Board  of  Health  voted  to  approve  the  purchasing  or  taking 
by  the  town  of  Spencer  of  land  situated  south  of  Main  Street  and  west  of 
the  South  Spencer  Road  in  that  town,  as  shown  upon  a  plan  submitted 
July  1, 1897,  by  the  authorities  of  the  town  of  Spencer,  for  the  purification 
and  disposal  of  sewage,  the  said  land  being  bounded,  measured  and  de- 
scribed as  follows :  — 

First  Tract.  —  A  certain  tract  of  land,  sitoated  in  the  westerly  part  of  said 
Spencer,  owned  by  Joshua  Bemis,  and  bounded  as  follows :  beginning  at  a  north- 
easterly comer  thereof,  on  said  Main  Street,  thence  south  8|°  east,  by  land  of  the 
J.  W.  Wilbur  Company,  about  19  rods  and  9  links ;  thence  south  11*^  west  32  rods 
and  17  links ;  thence  south  81°  east  about  14  rods  and  5  links  to  the  road  leading 
to  Sooth  Spencer,  all  of  tlie  aforesaid  courses  being  by  land  of  the  said  J.  W. 
Wilbur  Compsjiy ;  thence  southerly,  by  said  South  Spencer  Road,  about  37  rods  to 
land  now  or  formerly  of  Mrs.  Samuel  Warwick ;  thence  westerly  about  8  rods  and 
17  links ;  thence  south  28}^  west  about  22  rods  to  the  mill-pond,  owned  by  Dufton 
Bnythers,  the  last  two  courses  being  by  land  of  said  Warwick ;  thence  westerly  by 
said  miU-pond  about  50  rods  to  land  of  Lucretia  H.  Upham ;  thence  northerly  by 
land  of  said  Upham,  said  mill-pond  and  other  land  of  said  Dufton  Brothers  to  the 
aforesaid  Main  Street ;  thence  easterly  by  said  Main  Street  about  33  rods  to  the 
place  of  beginning,  containing  about  17  acres. 

Second  Tract,  —  A  certain  tract  of  land,  now  or  formerly  owned  by  Mrs.  Samuel 
Warwick,  situated  south-easterly  of  and  adjoining  the  above-described  tract,  with 
bnildings  thereon,  and  bounded  as  follows :  beginning  at  the  north-easterly  comer 
thereof,  on  the  westerly  side  of  the  road  leading  to  South  Spencer ;  thence  westerly, 
by  land  of  Joshua  Bemis,  about  8  rods  and  17  links ;  thence  south  281^  west,  by 
land  of  said  Bemis,  about  22  rods  to  the  mill-pond ;  thence  easterly,  by  said  pond, 
about  17  rods  to  the  old  road ;  thence  northerly,  by  said  old  road  and  the  present 
road  to  South  Spencer,  about  34  rods  to  the  place  of  beginning,  containing  about 
2i  acres. 

Third  Tract.  —  Two  certain  small  tracts  of  land  owned  by  Lucretia  H.  Upham, 
sitoated  westerly  of  and  adjoining  the  first-described  tract,  knd  bounded  as  fol- 
lows :  easterly  by  land  of  said  Bemis ;  and  southerly,  westerly  and  northerly  by 
the  aforesaid  mill-pond,  owned  by  Dufton  Brothers,  containing,  respectively,  about 
H  and  1}  acres. 

The  plan  for  the  disposal  of  the  sewage  of  the  town  of  Spencer  upon  this 
land  contemplates  the  remoyal  of  the  connections  by  which  storm  water  is 
now  admitted  to  the  sewers  of  the  town,  and  the  diversion  of  the  sewage 
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from  the  present  main  sewer  to  the  filtration  area  through  an  iron  pipe  10 
inches  in  diameter  and  about  3,100  feet  in  length,  laid  in  the  form  of  an 
inverted  siphon.  Provision  is  made  for  screening  the  sewage  before  it 
enters  the  pipe,  which,  at  its  upper  end,  will  be  at  an  elevation  of  about  15 
feet  above  the  point  of  discharge  at  the  filter  beds.  At  a  low  point  in  this 
siphon,  not  far  from  the  place  where  it  leaves  the  main  sewer,  it  is  pro- 
posed to  provide  a  blow-off,  in  order  to  empty  the  pipe  when  necessary. 
Sewage  withdrawn  from  the  pipe  at  this  place  is  to  be  disposed  of  by 
filtration  upon  a  filter  bed  to  be  built  upon  a  lot  of  land  owned  by  the  tovn 
near  the  junction  of  Main  and  Meadow  streets,  known  as  the  town  lot 
Another  depression  in  the  pipe  occurs  near  the  proposed  filtration  area 
upon  land  which  you  now  propose  to  take,  and  it  is  proposed  to  dispose  of 
the  sewage  from  this  blow-off,  whenever  it  may  be  opened,  upon  a  bed  to 
be  prepared  for  the  purpose. 

At  the  filtration  area  the  plans  provide  for  the  preparation  of  15  filter 
beds,  having  an  aggregate  area  of  10  acres.  Some  of  the  beds  wiU  have 
an  elevation  of  only  about  6  feet  above  high  water  in  the  Seven-mile  River, 
and  these  beds  are  to  be  provided  with  underdrains,  while  beds  upon  the 
higher  portion  of  the  area  will  be  constructed  without  underdrains. 

The  Board  has  carefully  considered  this  plan,  and  concludes  that,  in 
general,  it  will  provide  satisfactorily  for  the  disposal  of  the  sewage  of  the 
portion  of  the  town  of  Spencer  which  is  now  provided  witdi  sewers  discharg- 
ing into  the  Seven-mile  River  near  the  town  lot,  so  called,  if  the  present 
connections  by  which  storm  water  is  admitted  to  the  sewers  are  removed, 
and  if  care  is  taken,  in  making  future  extensions  to  and  connections  with 
the  sewers,  to  prevent  the  entrance  of  storm  or  ground  water. 

It  is  very  desirable  to  screen  the  sewage,  as  proposed,  before  it  enters 
the  siphon,  in  order  to  prevent  the  entrance  of  large  substances  which 
might  tend  to  clog  the  siphon,  and,  by  providing  a  very  large  screen  area, 
excessive  care  of  the  screens  will  be  avoided. 

Judging  from  information  furnished  by  you  as  to  the  probable  quantity 
of  sewage  that  will  flow  in  the  main  sewer  after  the  storm-water  connec- 
tions have  been  removed,  the  capacity  of  the  iron  pipe,  of  which  it  is  pro- 
posed to  construct  the  siphon,  is  sufficient  with  the  available  head  to  carry 
all  of  the  sewage  flowing  in  the  sewer  to  the  filtration  area,  even  should 
the  carrying  capacity  of  the  pipe  be  reduced  by  tuberculation,  or  fouling 
on  the  inside,  as  it  may  be  after  a. longer  or  shorter  period  of  use ;  but  if 
a  considerable  reduction  in  the  capacity  of  the  pipe  should  take  place  from 
this  cause,  and  there  should  also  be  a  material  increase  in  the  population 
of  the  town  and  in  the  quantity  of  sewage  discharged  into  the  sewers  in 
the  future,  the  capacity  of  the  siphon  might  not  be  sufficient  to  remove  the 
whole  flow  of  sewage  at  all  times.  The  capacity  of  the  siphon  could  be 
materially  increased  by  laying  a  larger  pipe  in  the  beginning  without  greatly 
increasing  the  cost  of  the  works ;  and,  in  view  of  all  the  circumstances,  the 
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Board  would  advise  that  a  pipe  of  somewhat  larger  diameter  be  used  in  the 
construction  of  the  works. 

The  material  of  the  proposed  filtration  area  is  of  excellent  quality  for 
the  filtration  of  sewage,  and  the  water  level  in  the  ground  is  apparently  at 
such  a  distance  below  its  surface  that  beds  upon  the  higher  portions  of 
the  area  will  not  require  underdrainage.  The  area  which  it  is  proposed 
to  prepare  in  the  beginning  is  ample  for  the  present  needs  of  the  town,  if 
storm  water  is  excluded  from  the  sewers,  and  it  is  practicable  to  enlarge 
the  area  considerably  by  the  construction  of  other  beds  if  it  becomes  nec- 
essary. The  efliuent  will  be  discharged  into  the  Seven-mile  River,  and,  if 
the  beds  are  carefully  constructed  with  underdrainage  where  necessary  and 
receive  proper  attention,  the  disposal  of  sewage  at  this  place  in  the  man- 
ner proposed  will  not  have  an  unfavorable  effect  upon  the  appearance  or 
odor  of  the  stream. 

The  present  plan  does  not  provide  for  taking  the  sewage  from  the  sewer 
which  now  discharges  into  the  Seven-mile  River  near  Pleasant  Street ;  and, 
while  a  thorough  investigation  of  the  best  method  of  disposing  of  this  sew- 
age has  not  been  made,  the  indications  are  that  it  can  be  purified  on  land 
in  the  vicinity  of  the  outlet,  and  at  a  less  cost  than  by  constructing  a  sewer 
to  connect  this  system  with  the  system  which  serves  the  greater  portion  of 
the  town. 

TATOnx>N.  A  plan  for  the  sewerage  of  the  city  of  Taunton  and  for 
the  disposal  of  the  sewage  on  land  in  Berkley  on  the  Assonet  Neck 
Road  was  presented  to  the  Board  by  the  sewer  commissioners, 
April  30,  1897. 

In  compliance  with  the  provisions  of  chapter  268  of  the  Acts  of 
1897,  a  hearing  was  held  at  the  office  of  the  Board,  on  Jaly  15, 1897, 
with  reference  to  the  proposed  method  of  sewage  disposal  of  Taunton. 
A  letter  was  received  by  the  Board  from  the  counsel  of  the  town  of 
Berkley,  stating  that  **  The  town  of  Berkley  is  entirely  satisfied  with 
the  statute  of  1897  regarding  Taunton  sewerage.  They  do  not  desire 
to  be  any  further  heard  in  the  matter.**  And  the  following  reply  was 
sent  to  the  sewer  commissioners  on  the  same  day :  — 

The  State  Board  of  Health  received  from  you,  on  April  30,  1897,  the 
following  application,  requesting  the  approval  by  the  Board  of  a  plan  of 
sewerage  and  sewage  disposal  for  the  city  of  Taunton :  — 

We  herewith  submit  to  you  a  plan  for  a  system  of  sewers  and  sewage  disposal 
for  the  city  of  Taunton,  Mass.,  as  provided  in  chapter  219  of  the  Acts  of  1895,  and 
also  in  the  act  to  authorize  the  city  of  Taunton  to  extend  its  system  of  sewerage.  .  .  • 
being  chapter  268  of  the  Acto  of  1897. 


I 


86  STATE  BOARD   OF   HEALTH,         [Pub.  Doc. 

A  general  description  of  this  plan  is  to  conduct  all  of  the  sewage  to  a  place  just 
below  the  comer  of  AVest  Water  and  Fifth  streets,  to  build  a  reservoir  and  pump- 
ing station  there,  and  to  force  the  sewage  to  land  in  Berkley  on  Assonet  Neck  Road, 
so  called,  and  there  treat  it  by  downward  filtration  through  sand.  Samples  of  the 
sand  finom  this  field  have  been  submitted  to  your  engineer  for  examinatioa. 

We  propose  to  follow  the  plan  designed  by  Luther  Dean,  city  engineer,  and 
described  by  him  in  his  report  to  us,  dated  Jan.  28, 1897.  A  copy  of  said  report 
accompanies,  and  is  made  a  part  of,  this  petition. 

We  hereby  submit  this  plan,  as  described  in  this  report,  to  you  for  your  con- 
sideration, and  if  it  meets  with  your  approval,  request  your  permission  to  build 
said  system  of  sewers  and  sewage  disposal. 

The  report  of  the  city  engineer,  dated  Jan.  28,  1897,  referred  to  in  the 
above  application,  contains  the  following  outline  of  the  proposed  plans  of 
sewerage  and  sewage  disposal :  — 

The  general  plan  is,  then,  to  collect  all  of  the  sewage  at  Taunton  River,  just 
below  Fifth  Street,  to  build  a  covered  reservoir  here  for  the  proper  collection  of 
this  sewage,  to  build  a  pumping  station  here,  and  to  force  the  sewage  to  the  land 
on  the  Assonet  Neck  Road,  and  there  treat  it  by  downward  filtration  through  sand. 
In  my  opinion,  the  main  trunk  sewer  could  be  safely  emptied  into  the  river  at  this 
point  during  construction,  so  that  the  pumping  station,  force-main  and  filter-beds 
need  not  be  built  until  later. 

The  accompanying  plans  show  contours  on  the  Berkley  field,  the  location  of  the 
field  and  the  approximate  location  of  the  force-main,  the  location  of  the  tronk 
sewers  and  the  boundaries  of  the  drainage  areas  served  by  them.  The  sizes  and 
grades  for  proposed  trunk  sewers  are  shown  on  accompanying  profiles. 

The  land  which  it  is  proposed  to  use  for  sewage  disposal  on  the  Assonet 
Neck  Road  is  shown  upon  a  plan  made  by  Luther  Dean,  city  engineer,  and 
filed  with  this  Board,  June  1,  1897,  and  is  more  particularly  described  in 
a  communication  signed  by  your  Board,  dated  June  16,  1897.  In  this 
communication  you  also  add :  — 

The  proposed  plan  includes  as  an  essential  feature  that  all  sewage  from  the 
sections  of  Taunton  on  the  westerly  side  of  Taunton  River  shown  upon  the  "  map 
of  a  section  of  the  city  of  Taunton  for  proposed  sewerage  system,  Luther  Dean, 
city  engineer,  1897,^^  filed  with  this  petition,  shall  be  disposed  upon  this  land  on  or 
before  the  first  day  of  July,  1902. 

In  accordance  with  the  provisions  of  chapter  219  of  the  Acts  of  1895  and 
of  chapter  268  of  the  Acts  of  1897,  a  hearing  was  given  by  the  State  Board 
of  Health  at  its  oflBce  on  July  15,  1897,  after  notice  by  the  Board  of  the 
presentation  to  it  of  the  proposed  sewerage  system  for  its  approval,  by 
publication  of  such  notice  in  two  daily  papers  and  one  weekly  paper  in  the 
city  of  Taunton,  and  by  ofllcial  notice,  in  writing,  to  the  selectmen  of  the 
town  of  Berkley. 

The  State  Board  of  Health,  having  considered  the  proposed  plan  of 
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sewerage  and  sewage  disposal  for  the  city  of  Taunton  as  presented  by  the 
sewer  commissioners  of  said  city,  and  as  modified  by  them  in  their  communi- 
cation dated  June  16,  1897,  approves  the  proposed  system  as  so  modified, 
and  the  proposed  location  of  the  sewage-disposal  works ;  an  essential  part 
and  feature  of  the  system  hereby  approved  being  that  all  sewage  from  these 
sections  of  said  city  on  the  westerly  side  of  the  Taunton  River,  shown  upon 
the  map  entitled,  "Map  of  a  section  of  the  city  of  Taunton  for  proposed 
sewerage  system,  Luther  Dean,  city  engineer,  1897,"  filed  with  the  petition 
of  said  commissioners,  shall  be  disposed  of  upon  land  upon  the  Assonet 
Neck  Road  described  in  the  above  communication  from  said  commissioners 
to  said  State  Board  of  Health,  dated  June  16,  1897,  on  or  before  the  first 
day  of  July,  A.D.  1902. 

The  proposed  system  ii^  designed  to  take  sewage  only,  and  it  is  proposed 
to  construct  underdrains  beneath  the  sewers  to  remove  ground  water  and 
to  reduce  the  leakage  of  ground  water  into  the  sewers.  It  is  very  desirable, 
where  all  of  the  sewage  must  be  pumped  and  purified,  that  the  quantity 
should  be  as  small  as  possible ;  and,  if  the  system  is  thoroughly  constructed 
in  the  manner  proposed,  the  main  trunk  sewers  will  provide  for  the  removal 
of  the  sewage  of  the  districts  which  they  are  designed  to  serve. 

The  proposed  pumping  station  is  located  in  the  vicinity  of  a  considerable 
population,  but  the  best  practicable  location  seems  to  be  in  this  immediate 
neighborhood.  On  account  of  its  proximity  to  houses,  it  will  be  necessary, 
in  order  that  there  may  be  no  odor  from  it,  to  make  provision  by  connection 
with  the  chimney  of  the  boiler  house  for  the  thorough  ventilation  of  the 
sewers,  screen  chambers,  pump  well  and  reservoir,  and  any  other  places 
from  which  an  odor  of  sewage  might  escape ;  and,  with  proper  care  in  the 
design  and  construction  of  the  station,  no  odor  need  ever  be  noticed  from 
it  in  the  vicinity. 

It  is  proposed  to  construct  a  covered  reservoir  at  the  pumping  station  to 
receive  the  night  flow  of  sewage,  and  to  pump  the  sewage  during  working 
hours  through  a  twenty-inch  force-main  to  the  proposed  disposal  area  near 
the  Assonet  Neck  Road.  During  the  first  few  years  of  the  operation  of  the 
works  it  may  be  feasible,  with  a  small  reservoir,  to  pump  all  of  the  sewage 
in  the  day-time,  and  with  a  small  quantity  of  sewage  this  method  would 
probably  be  the  most  economical ;  but  with  the  extension  of  the  system 
the  quantity  of  sewage  is  likely  before  many  years  to  become  so  large  that 
the  economy  of  pumping  through  a  larger  main  would  more  than  offset  the 
extra  cost  of  the  construction  of  a  larger  main  in  the  beginning. 

The  plans  provide  for  an  overflow  at  the  pumping  station  to  waste  the 
sewage  in  case  of  necessity  into  the  river ;  and  in  a  system  like  this  it  is 
essential  that  some  such  provision  be  made  whereby  the  sewage  can  be  dis- 
posed of  in  case  of  accident  to  pumps,  pumping  station  or  force-main,  but 
this  overflow  should  be  used  only  in  an  emergency,  and  not  in  the  ordinary 
operation  of  the  works. 
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Provision  for  blow-offs  from  the  force-main  has  also  been  made,  at  points 
where  depressions  occar,  and  the  places  for  these  blow-offs  appear  to  be 
the  best  that  it  is  practicable  to  select.  They  must  be  considered,  of  coarse, 
only  as  provisions  for  unforeseen  emergencies,  and  not  for  frequent  or 
regular  use. 

The  proposed  filtration  area  is  located  in  a  nearly  uninhabited  region, 
and  contains  a  porous  soil  well  adapted  to  the  disposal  of  sewage  by  inter- 
mittent filtration.  Plans  for  the  preparation  of  the  filtration  area  in  detail 
have  not  yet  been  presented  to  the  Board,  but  the  preliminary  examinations 
indicate  that  the  area  is  ample  for  the  disposal  of  all  of  the  sewage  of 
Taunton  for  many  years  in  the  future. 

United  States  Arsenal  at  Watertown.  The  following  com- 
munication was  addressed  to  the  commandant  of  the  United  States 
Arsenal  at  Watertown,  with  reference  to  the  disposal  of  the  sewage 
of  the  arsenal  into  the  Charles  Eiver :  — 

Nov.  4,  1887. 

For  several  years  the  work  of  preventing  the  pollution  of  the  Charles 
River  and  improving  its  sanitary  condition  has  been  going  forward  under 
the  direction  of  the  State  and  of  the  local  communities  along  the  stream, 
and,  by  the  construction  of  the  metropolitan  sewerage  system,  at  a  cost  of 
more  than  $5,000,000,  and  of  tributary  sewerage  systems  in  all  the  popu- 
lous towns  bordering  the  river  in  the  lower  portion  of  its  course,  a  means 
of  disposing  of  sewage  without  discharging  it  into  the  river  has  been  pro- 
vided, and  practically  all  sewage  is  now  diverted  from  the  river.  The 
sewers  from  the  United  States  Arsenal  buildings  at  Watertown,  however, 
still  discharge  directly  into  the  stream. 

A  system  of  sewerage  has  been  constructed  by  the  town  of  "Watertown, 
f^nd  it  is  feasible,  by  the  construction  of  a  sewer  through  the  Arsenal 
grounds,  to  intercept  the  sewage  from  the  government  buildings,  and  con- 
vey it  to  one  of  the  town  sewers  which  passes  through  the  easterly  end  of 
the  Arsenal  grounds  and  connects  with  the  metropolitan  sewer  on  the 
southerly  side  of  the  river,  and  thus  dispose  of  it  in  connection  with  the 
general  system  for  the  Charles  River  valley. 

Under  the  circumstances,  the  United  States  government  ought  now  to 
remove  its  sewage  from  the  river,  and  dispose  of  it  in  connection  with  the 
general  sewage-disposal  system  of  the  valley,  which  has  been  constructed 
at  a  large  expense,  with  special  reference  to  preventing  the  pollution  of 
this  stream.  The  Board,  therefore,  presents  you  this  statement  of  the 
facts,  in  order  that  you  may  look  into  the  matter  and  urge  the  proper 
authorities  to  provide  means  for  diverting  the  sewage  of  the  buildings  and 
grounds  of  the  United  States  Arsenal  from  the  river,  and  thus  remove  the 
most  serious  source  of  pollution  of  the  stream  that  now  exists  in  this 
region. 
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Wareham  (Onset  Bay).  The  Onset  Bay  Grove  Association  ap- 
plied to  the  Board,  Nov.  20,  1896,  for  its  advice  relative  to  a  pro- 
posed system  of  sewerage  and  sewage  disposal  for  the  summer  resort 
known  as  Onset  Bay.  The  Board  replied  to  this  application  as  fol- 
lows :  — 

Fbb.  6,  1897. 

The  State  Board  of  Health  received  from  you,  on  Nov.  20,  1896,  an 
application  for  advice  with  reference  to  a  proposed  plan  of  sewerage  and 
sewage  disposal  for  a  portion  of  the  village  of  Onset  in  the  town  of  Ware- 
ham,  accompanied  hy  a  general  description  of  the  proposed  plan  and  a 
sketch  of  the  village,  showing  the  proposed  location  of  sewers  and  of 
a  filter  bed  on  the  shore  of  East  River  at  Wabun  Grove. 

It  appears  from  your  application  that  it  is  proposed  that  the  sewage 
from  the  buildings  shall  be  discharged  into  catch-basins  or  cess-pools, 
from  which  the  liquid  will  be  allowed  to  overflow  into  the  sewers,  while  the 
solid  matter  would  be  removed  from  openings  at  the  top  of  the  catch- 
hasins.  It  is  suggested  that  the  proposed  sewers  on  the  easterly  side  of 
the  village  would  relieve  the  most  congested  part,  and  that,  if  they  should 
work  satisfactorily,  another  sewer  could  be  constructed  in  West  Central 
Avenae,  with  a  filter  bed  on  the  westerly  side  of  the  village. 

The  Board  has  caused  an  examination  of  the  village  and  of  the  location 
of  the  proposed  filter  bed  near  East  River  to  be  made  by  one  of  its 
engineers,  and  has  examined  the  proposed  plan.  It  appears  that  the  pro- 
posed filter  bed  is  situated  between  one  of  the  public  streets  and  the  high- 
water  line  in  the  river,  and  consists  of  a  strip  of  land  approximately  100 
feet  in  width  by  2,000  feet  in  length,  much  of  which  is  very  little  above 
the  level  of  high  water.  It  further  appears  that  it  is  proposed  to  construct 
a  flush  tank  beneath  or  in  the  vicinity  of  the  street,  from  which  sewage 
would  be  conveyed  across  the  street  and  discharged  at  various  points,  and 
allowed  to  filter  through  a  prepared  bed  of  sand  and  stones  into  the  East 
River.  Judging  from  the  elevation  at  which  the  proposed  flush  tank 
would  be  constructed,  it  does  not  appear  practicable  to  discharge  the 
sewage  upon  the  surface  of  the  filter  bed,  but  it  is  understood  that  you 
propose  to  filter  the  sewage  laterally  through  the  bed. 

The  Board  has  carefully  considered  the  proposed  plan,  and  concludes 
that  it  would  be  impracticable  to  purify  any  considerable  quantity  of 
sewage  upon  the  proposed  filtration  area  by  this  method.  Moreover,  the 
scheme  would  provide  for  only  a  part  of  the  thickly  settled  portion  of  the 
village ;  and,  even  if  suitable  filter  beds  for  the  easterly  system  could  be 
constructed  at  the  place  proposed,  the  cost  would  be  large,  and  the  loca- 
tion is  undesirably  near  the  thickly  settled  portion  of  the  village.  It 
is  very  important,  also,  to  avoid  the  construction  of  the  proposed  catch- 
basins,  which  are  not  only  unnecessary  in  connection  with  a  properly  de- 
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signed  system  of  sewerage,  but  which  would  be  the  sources  of  serioas 
nuisances. 

The  Board  would,  therefore,  advise  that  you  have  a  further  investiga- 
tion made  by  an  engineer  of  experience  in  designing  systems  of  sewerage 
and  sewage  disposal,  with  a  view  to  the  collection  of  aU  the  sewage  of  the 
village  and  its  disposal  at  some  suitable  place,  as  remote  as  practicable 
from  dwellings,  and  in  such  manner  that  the  sewage  may  not  pollute  the 
bay  or  local  water  courses. 

Webster.  The  sewer  committee  of  Webster  applied  to  the 
Board,  Dec.  1,  1897,  for  its  advice  relative  to  the  sewerage  and 
sewage  disposal  of  Webster,  involving  treatment  upon  land  in  the 
valley  of  French  River.  The  Board  replied  to  this  application  as 
follows :  — 

Jan.  7, 1896. 

The  state  Board  of  Health  received  from  you,  on  Dec.  1,  1897,  an  ap- 
plication for  advice  as  to  a  proposed  system  of  sewerage  and  sewage  dis- 
posal for  the  town  of  Webster,  in  which  you  state  that  it  is  proposed  to 
collect  the  sewage  into  a  main  sewer  passing  along  the  French  River  and 
discharging  into  receiving  reservoirs  at  a  place  about  a  mile  south  of  the 
town,  from  which  it  is  proposed  to  pump  it  upon  land  in  the  vicinity  and 
then  pui*ify  it  by  intermittent  filtration. 

The  application  was  accompanied  by  a  plan,  showing  the  area  which  it 
is  proposed  to  use  for  sewage-disposal  purposes,  including  the  approximate 
location  of  the  pumping  station  and  receiving  reservoirs. 

The  Board  has  examined  the  plans  and  has  caused  the  land  which  you 
propose  to  use  for  sewage-disposal  purposes  to  be  examined  by  one  of  its 
engineers,  and  samples  of  the  soil  to  be  analyzed.  The  proposed  filtration 
area  is  situated  on  the  easterly  side  of  the  French  River,  about  one  mile 
south  of  the  main  village  of  Webster,  and  lies  on  both  sides  of  the  Norwich 
and  Worcester  division  of  the  New  England  Railroad,  south  of  the  point 
where  it  is  joined  by  the  Southbridge  branch.  The  area  appears  to  be  well 
situated  for  the  puipose  for  which  it  is  proposed  to  use  it ;  and  the  exami- 
nations of  samples  of  soil  from  test  pits  in  various  parts  of  the  area,  both 
east  and  west  of  the  railroad,  show  that  the  soil  found  beneath  the  layer 
of  loam  at  the  surface  is  of  excellent  quality  for  the  disposal  of  sewage 
by  intermittent  filtration.  With  properly  prepared  filter  beds  upon  this 
area  the  sewage  can  be  purified  so  thoroughly  that  the  effluent  may  be  dis- 
charged into  the  French  River  without  danger  of  causing  any  trouble  from 
the  stream  below. 

It  is  understood  that  large  quantities  of  wool  are  scoured  at  the  mills 
located  in  the  town,  and  that  the  sewage  from  this  process  will  be  taken 
into  the  sewers  when  they  shall  have  been  constructed.    The  Board  has 
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DO  informatioii  as  to  the  amoant  of  this  manufacturing  sewage  or  its  char- 
acter; and,  while  it  is  essential  that  the  manufacturing  sewage  be  removed 
from  the  river  as  far  as  possible,  experience  with  the  sewage  from  other 
wool-scouring  establishments  indicates  that  it  may  not  be  necessary  to 
take  into  the  sewers  all  the  liquid  from  the  mills,  but  that  it  may  be  neces- 
sary to  subject  at  least  a  portion  of  it  to  some  process  for  removing  solid 
matters  which  would  tend  to  clog  the  sewers  and  filters. 

Plans  showing  in  detail  the  proposed  storage  tanks,  pumping  station  and 
filter  beds  have  not  as  yet  been  submitted.  The  plan  in  general  is,  in  the 
opinion  of  the  Board,  an  appropriate  one  for  the  disposal  of  the  sewage 
of  the  town  of  Webster. 


PoLLmoN  or  Streams,  Ponds  and  Soxtboes  of  Water  Supply. 

The  following  is  the  substance  of  the  action  of  the  Board  in  reply 
to  applications  made  during  1897  for  advice  in  regard  to  the  pollu- 
tion of  ponds  and  streams  used  as  sources  of  water  supply :  — 

New  Bedford.  A  letter  was  received  from  the  board  of  health 
of  New  Bedford,  Nov,  S,  1897,  stating  that  **  a  very  severe  case  of 
typhoid  fever  had  made  its  appearance  among  the  Italian  colony  at 
work  upon  the  water-shed  of  the  New  Bedford  water  supply."  The 
attention  of  the  Stato  Board  of  Health  was  called  to  the  fact  that 
the  water-shed  was  in  the  limits  of  a  neighboring  town,  and  hence 
the  advice  of  the  State  Board  was  desired  with  reference  to  the  same. 
The  Board  replied  to  this  letter  as  follows :  — 

Nov.  6, 1807. 

In  response  to  your  request  of  November  3,  the  Board  has  caused  an 
examination  to  be  made  with  reference  to  the  case  of  typhoid  fever  at 
Little  Quittacas  Pond,  and  of  the  conditions  prevailing  along  the  conduit 
line  through  the  water-shed  of  the  Acushnet  reservoir. 

The  case  of  typhoid  fever  referred  to  occurred  among  laborers  employed 
in  constructing  the  pumping  station  at  Little  Quittacas  Pond,  who  reside 
in  a  camp  near  the  south-westerly  shore  of  the  pond,  and  within  its  water- 
shed. The  pipe  line  through  which  the  water  is  to  be  pumped  from  this 
pond  to  the  city  has  not  yet  been  completed,  so  that  the  only  means  of 
drawing  water  from  this  pond  is  through  a  canal  by  means  of  which  it  is 
discharged  into  one  of  the  feeders  of  the  Acushnet  reservoir.  It  appears, 
however,  that  this  canal  has  been  closed  for  some  time,  and  that  no  water 
is  at  present  being  drawn  from  Little  Quittacas  Pond  for  the  supply  of  the 
city  of  New  Bedford,  and  that  you  do  not  propose  to  draw  any  water  from 
this  source  for  several  months. 
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The  new  pipe  line  from  Little  Quittacas  Pond  to  the  city  passes  through 
the  water-shed  of  Roaring  Brook,  one  of  the  feeders  of  Acushnet  resenroir, 
from  which  your  present  supply  of  water  is  drawn.  There  are  two  camps 
of  laborers  along  this  pipe  line,  the  most  south-westerly  one  being  dose 
to  the  brook,  while  the  other  is  about  three-quarters  of  a  mile  north-easterly 
from  this  camp,  but  still  within  the  water-shed  of  Roaring  Brook.  It  ap- 
pears that  one  of  the  laborers  living  in  the  latter  camp  has  been  taken  ill 
recently  with  a  disease  which  is  thought  to  be  typhoid  fever,  and  it  is 
understood  that  this  man  worked  along  the  pipe  line  between  this  camp 
and  Roaring  Brook,  but  it  is  not  possible  to  determine  whether  the  hrook 
was  polluted  by  this  case. 

Where  large  numbers  of  laborers  are  employed  upon  work  such  as  that 
now  being  done  within  the  water-shed  of  the  New  Bedford  reservoir,  it  is 
difficult  to  insure  the  collection  of  human  excrement  and  other  waste  mate- 
rial at  any  specially  provided  place  or  places ;  but,  by  providing  receptacles 
for  such  matter  and  by  a  careful  policing  of  the  water-shed,  much  can  be 
done  in  preventing  the  danger  of  polluting  local  water  courses.  The  danger 
of  pollution  of  water  courses  by  laborers  working  upon  a  water-shed  may 
also  be  lessened  by  having  a  careful  medical  inspection  made  of  the  men 
at  frequent  intervals,  so  that  any  sickness  among  them  may  be  detected. 

In  your  present  circumstances,  the  Board  would  advise  that  all  human 
excrement  and  other  refuse  matter  that  can  be  found,  either  on  the  water- 
shed of  Acushnet  reservoir  or  Little  Quittacas  Pond,  be  gathered  and  dis- 
posed of  in  some  suitable  manner,  and  that  privies,  or,  what  is  better, 
earth-closets,  be  provided  for  the  use  of  employees,  and  that  the  region 
be  policed  to  prevent  the  pollution  of  other  localities.  It  is  also  advised 
that  you  have  a  careful  medical  inspection  of  the  employees  made  at 
frequent  intervals,  in  order  that  any  illness  among  them  may  be  detected 
in  the  beginning.  It  is  important  that  the  camp  located  in  the  vicinity  of 
Roaring  Brook  be  removed,  and  that  all  camps  be  so  located  as  to  be  re- 
mote from  streams. 

The  danger  from  the  case  at  Little  Quittacas  Pond  seems  more  remote 
at  present  than  the  danger  of  the  pollution  of  the  Acushnet  reservoir,  from 
which  your  supply  is  now  wholly  drawn ;  and  the  first  efforts  should  be 
directed  to  preventing  any  further  danger  of  the  pollution  of  the  feeders 
of  this  reservoir. 

Should  you  desire  any  further  advice  in  the  matter,  the  Board  will,  upon 
application,  give  the  matter  prompt  attention. 

Needham.  The  Board  received  a  letter  from  the  water  commis- 
sioners of  Needham,  Nov.  11,  1897,  stating  their  belief  that  the 
keeping  of  swine  in  large  numbers  on  the  water-shed  of  the  public 
water  supply  of  the  town  is  a  constant  and  increasing  menace  to  the 
purity  of  the  water,  and  at  the  same  time  requesting  the  Board  to 
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make  an  examination  of  the  territory  and  ^*  make  such  reoommenda* 
tions  and  take  such  action  as  will  enable  the  water  commissioners  to 
aecore  the  abatement  of  the  cause  of  pollution  in  the  quickest  man- 
ner possible.'*    The  Board  replied  to  this  application  as  follows :  — 

Jan.  6, 1898. 

In  accordance  with  your  request,  the  Board  has  caused  the  locality  to 
be  examined  by  its  engineer  and  a  careful  investigatioa  to  be  made  as  to 
the  sources  of  pollution  within  the  water-shed  of  the  brook  near  which  the 
well  used  as  a  source  of  water  supply  of  the  town  is  located.  As  a  result 
of  this  investigation,  the  Board  finds  that  large  numbers  of  swine  and 
other  animals  are  kept  at  several  places  within  the  water-shed  of  the  brook. 
Many  of  these  places  are  situated  in  close  proximity  to  the  brook  or  its 
tributaries,  and  the  board  concurs  in  your  opinion  that  they  are  a  menace 
to  the  purity  of  the  water  of  the  well  from  which  the  water  supply  of  the 
town  is  taken. 

An  examination  of  the  results  of  chemical  analyses  of  samples  of  water 
collected  from  the  well  from  time  to  time  since  the  works  were  first  con- 
structed shows  that  while  the  water  is  at  present  of  excellent  quality,  it 
has  shown  a  slight  tendency  to  deteriorate  in  recent  years. 

In  view  of  all  the  circumstances,  the  Board  is  of  the  opinion  that  it  is 
important  to  reduce  the  pollution  on  the  water-shed  as  much  as  practicable, 
and  the  removal  of  the  piggeries  is  an  important  step  in  this  direction. 
The  board  of  health  of  Needham  appears  to  have  power  to  cause  the  re- 
moval  of  any  nuisances  of  this  sort  existing  upon  the  water-shed. 

Whitman.  An  application  was  received  from  the  board  of  health 
of  Whitman,  Feb.  4,  1897,  for  the  advice  of  the  State  Board  of 
Health  relative  to  the  best  mode  of  protecting  the  purity  of  the  water 
supply  of  the  town  from  pollution  by  the  drainage  of  certain  houses 
and  stables  in  the  town.  The  Board  replied  to  this  application  as 
follows:  — 

Ma&ch  30,  1897. 

The  State  Board  of  Health  received  from  you,  on  Feb.  4,  1897,  an 
application  for  advice  with  reference  to  protecting  the  purity  of  the  water 
supply  of  Whitman,  in  which  you  state  that  the  supply  is  polluted  by  sink 
waste  and  the  contents  of  stable  basements. 

The  source  of  water  supply  of  the  town  of  Whitman  is  a  filter  gallery  on 
the  easterly  side  of  Hobart's  Pond,  supplemented  with  water  drawn  directly 
from  the  pond. 

It  appears,  from  information  furnished  by  you,  that  there  is  a  drain  run- 
ning from  the  vicinity  of  Temple  Street  in  the  village  of  Whitman  to  a  small 
pond  in  the  park,  and  thence  to  a  brook  flowing  into  Hobart's  Pond,  which 
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is  designed  to  carry  off  the  surface  drainage  from  territory  near  the  centre 
of  the  village,  and  that  you  believe  that  polluting  matters  are  being  dis- 
charged directly  into  this  drain.  If  this  is  the  case,  it  is  within  the  power 
of-  your  board  to  prevent  the  discharge  of  sewage  into  the  drain,  and  the 
disposal  of  sewage  in  this  way  should  be  prevented.  The  method  of  pro- 
cedure in  such  cases  is  prescribed  by  statute.  There  would,  however,  still 
be  danger  that  the  water  entering  the  drain  might  be  polluted,  especially 
as  there  are  no  sewers  to  remove  the  sewage  from  the  region  which  the 
drain  is  designed  to  serve,  and,  in  order  to  avoid  all  danger  of  the  pol- 
lution of  Hobart's  Pond  by  this  drain,  it  would  be  best  to  divert  it  from  its 
present  outlet  and  discharge  it  into  the  stream  below  the  outlet  of  the  pond. 

But  if  all  danger  of  pollution  of  your  water  supply  by  this  drain  should 
be  removed,  other  sources  of  pollution  would  still  remain,  some  of  which 
may  be  more  serious  than  the  one  under  consideration.  From  a  general 
examination  of  the  water-shed  of  Hobart's  Pond  and  the  stream  which  feeds 
it,  it  appears  that  there  are  about  4,500  people  living  within  the  wate^ 
shed  of  the  pond  in  the  villages  of  North  Abington,  Abington  and  Whit- 
man, equivalent  to  a  population  of  about  670  persons  per  square  mile,  and 
as  none  of  these  villages  are  provided  with  sewerage  systems,  though  they 
have  public  water-supplies,  much  sewage  necessaiily  finds  its  way  directly 
or  indirectly  into  the  streams,  and  chemical  analyses  of  samples  of  water 
collected  at  several  points  on  the  main  stream  above  Hobart's  Pond  show 
marked  evidences  of  sewage  contamination. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  water  of 
Hobarfs  Pond  in  its  present  stat^  is  unsafe  for  drinking,  and  would  con- 
tinue to  be  so  after  diverting  the  water  of  the  drain  in  Whitman  away  from 
the  pond.  Moreover,  analyses  of  water  of  the  filter  gallery  made  by  the 
Board  from  time  to  time  for  several  years  indicate  that  the  water  is  derived 
largely  by  filtration  through  the  ground  from  Hobart's  Pond ;  and  the  high 
color  and  large  amount  of  organic  matter  and  of  iron  found  in  the  water  at 
times  indicate  that  a  portion,  and  perhaps  the  greater  portion,  of  the  water 
entering  the  filter  gallery  comes  so  directly  from  the  pond  that  it  Is  not 
thoroughly  purified  In  Its  passage  through  the  ground,  and  the  water  of  the 
filter  gallery  cannot  be  regarded  as  safe  for  drinking. 

It  is  probable  that  the  danger  of  the  pollution  of  the  pond  could  be  con- 
siderably lessened  by  a  careful  and  constant  inspection  of  the  water-shed, 
to  prevent  sewage  entering  any  of  the  streams ;  but  the  cost  would  be  laige, 
and  it  would  be  very  difficult,  even  if  sewers  are  constructed  in  the  villages, 
to  prevent  all  danger  of  the  pollution  of  Hobart's  Pond  from  the  population 
within  its  water-shed.  It  appears  that  measures  have  already  been  taken 
by  the  town  to  secure  a  water  supply  from  another  source,  and  the  Board 
would  advise  that  a  new  supply  be  Introduced  from  some  suitable  source 
as  soon  as  possible,  and  the  use  of  your  present  polluted  sources  for 
domestic  purposes  be  discontinued. 


Examination  of  Water  Supplies. 
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is  designed  to  carry  off  the  surface  drainage  from  territory  near  the  centre 
of  the  village,  and  that  you  believe  that  polluting  matters  are  being  dis- 
charged directly  into  this  drain.  If  this  is  the  case,  it  is  within  the  power 
of-  your  board  to  prevent  the  discharge  of  sewage  into  the  drain,  and  the 
disposal  of  sewage  in  this  way  should  be  prevented.  The  method  of  pro- 
cedure in  such  cases  is  prescribed  by  statute.  There  would,  however,  still 
be  danger  that  the  water  entering  the  drain  might  be  polluted,  especially 
as  there  are  no  sewers  to  remove  the  sewage  from  the  region  which  the 
drain  is  designed  to  serve,  and,  in  order  to  avoid  all  danger  of  the  pol- 
lution of  Hobart's  Pond  by  this  drain,  it  would  be  best  to  divert  it  from  its 
present  outlet  and  discharge  it  into  the  stream  below  the  outlet  of  the  pond. 

But  if  all  danger  of  pollution  of  your  water  supply  by  this  drain  should 
be  removed,  other  sources  of  pollution  would  still  remain,  some  of  which 
may  be  more  serious  than  the  one  under  consideration.  From  a  general 
examination  of  the  water-shed  of  Hobart's  Pond  and  the  stream  which  feeds 
it,  it  appears  that  there  are  about  4,500  people  living  within  the  wate^ 
shed  of  the  pond  in  the  villages  of  North  Abington,  Abington  and  ^^it- 
man,  equivalent  to  a  population  of  about  670  persons  per  square  mile,  and 
as  none  of  these  villages  are  provided  with  sewerage  systems,  though  they 
have  public  water-supplies,  much  sewage  necessaiily  finds  its  way  directly 
or  indirectly  into  the  streams,  and  chemical  analyses  of  samples  of  water 
collected  at  several  points  on  the  main  stream  above  Hobart's  Pond  show 
marked  evidences  of  sewage  contamination. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  water  of 
Hobarfs  Pond  in  its  present  statq  is  unsafe  for  drinking,  and  would  con- 
tinue to  be  so  after  diverting  the  water  of  the  drain  in  Whitman  away  from 
the  pond.  Moreover,  analyses  of  water  of  the  filter  gallery  made  by  the 
Board  from  time  to  time  for  several  years  indicate  that  the  water  is  derived 
largely  by  filtration  through  the  ground  from  Hobart's  Pond ;  and  the  high 
color  and  large  amount  of  organic  matter  and  of  iron  found  in  the  water  at 
times  indicate  that  a  portion,  and  perhaps  the  greater  portion,  of  the  water 
entering  the  filter  gallery  comes  so  directly  from  the  pond  that  It  is  not 
thoroughly  purified  In  its  passage  through  the  ground,  and  the  water  of  the 
filter  gallery  cannot  be  regarded  as  safe  for  drinking. 

It  Is  probable  that  the  danger  of  the  pollution  of  the  pond  could  be  con- 
siderably lessened  by  a  careful  and  constant  inspection  of  the  water-shed, 
to  prevent  sewage  entering  any  of  the  streams ;  but  the  cost  would  be  laige, 
and  it  would  be  very  difficult,  even  if  sewers  are  constructed  in  the  villages, 
to  prevent  all  danger  of  the  pollution  of  Hobart's  Pond  from  the  population 
within  its  water-shed.  It  appears  that  measures  have  already  been  taken 
by  the  town  to  secure  a  water  supply  from  another  source,  and  the  Board 
would  advise  that  a  new  supply  be  introduced  from  some  suitable  source 
as  soon  as  possible,  and  the  use  of  your  present  polluted  sources  for 
domestic  purposes  be  discontinued. 


Examination  of  Water  Supplies. 
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EXAMINATION  OF  WATER  SUPPLIES. 


EXPLANATORY  NOTE. 

The  systematic  examlnaUoa  of  the  water  soppliea  of  the  State  was  began  Jane  1, 
18S7,  and  has  been  continaed  ap  to  the  present  time.  The  resnlts  of  the  investi- 
gatioDs  made  daring  the  first  two  years  were  pnblished  in  a  special  report  of  the 
Board  npon  the  Examination  of  Water  Supplies  (1890),  and  of  those  made  daring 
succeeding  years  in  the  annual  reports  of  the  Board  beginning  with  the  Twenty-second 
Annoal  Report  (1890). 

The  special  report* contains  a  description  of  each  of  the  water  supplies  in  the 
State  existing  at  the  date  of  that  report,  and  the  annual  reports  contain  descriptions 
of  new  works  and  changes  in  existing  worlLS. 

In  all  of  these  reports  an  alphabetical  arrangement  by  towns  has  been  adopted. 
Soarces  of  water  supply  are  tabulated  under  the  name  of  the  town  supplied,  other 
waters  under  the  name  of  the  town  in  which  they  are  situated.  The  analyses  of 
water  from  the  larger  rivers  not  used  as  sources  of  water  supply  are  given  in  a  sub- 
sequent tabulatioDp  headed  **  Examination  of  Rivers." 

The  method  of  mailing  the  chemical  examinations  remains  unchanged,  and  the 
resDits  are  presented  in  the  tables  of  this  report  in  the  same  form  as  in  the  last  one. 

The  samples  of  water  are  usually  received  at  the  laboratory  from  twenty-four  to 
forty-eight  hoars  after  collection.  All  surface  water  and  such  samples  of  ground 
water  as  contain  saapended  matter  are  filtered  through  filter-paper  before  determin- 
ing the  color,  the  residue  on  evaporation  and  the  albuminoid  ammonia  in  solution. 
Some  ground  waters  which  are  perfectly  clear  and  colorless  when  drawn  from  the 
ground  become  turbid  and  colored  on  standing,  In  consequence  of  the  oxidation  of 
the  iron  which  they  contain.  In  these  waters  the  residue  on  evaporation  Is  deter- 
mined without  filtration,  since  this  iron  is  an  essential  and  not  an  accidental  ingre- 
dient in  the  water.  In  the  changes  which  accompany  the  oxidation  of  the  Iron  in 
waters  of  this  character,  they  become  first  cloudy  (well  described  by  the  word 
nUky)  and  finally  deposit  a  precipitate  of  oxide  of  iron.  In  the  cloudy  condition 
they  have  a  distinct  color,  which,  while  it  does  not  have  the  same  significance  as  in 
the  case  of  surface  waters,  and  is  only  a  passing  phenomenon,  is,  nevertheless,  of 
interest  as  showing  a  color  which  the  water  may  assume  while  the  oxidation  of  the 
bon  is  In  progress.  When  the  iron  is  all  oxidized  and  precipitated  the  water  may 
become  colorless  again.  In  some  cases,  however,  the  iron  occurs  in  combination 
with  organic  matter,  forming  a  much  more  stable  body.  In  such  cases  the  water  is 
of  a  brown  color  when  first  drawn  from  the  ground,  and,  while  the  iron  begins  to 
oxidize  soon  after  the  water  is  exposed  to  the  air,  the  process  goes  on  slowly  and 
the  water  may  remain  colored  and  iron  continue  to  precipitate  for  a  long  time. 

The  color  of  water  is  expressed  by  numbers  which  increase  with  the  amount  of 
color.  The  standard  used  is  nesslerized  ammonia,  as  described  on  page  581  of  the 
Special  Report  npon  the  Examination  of  Water  Supplies,  1890,  and  on  page  829  of 
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is  designed  to  carry  off  the  surface  drainage  from  territory  near  the  centre 
of  the  village,  and  that  you  believe  that  polluting  matters  are  being  dis- 
charged directly  into  this  drain.  If  this  is  the  case,  it  is  within  the  power 
of*  your  board  to  prevent  the  discharge  of  sewage  into  the  drain,  and  the 
disposal  of  sewage  in  this  way  should  be  prevented.  The  method  of  pro- 
cedure in  such  cases  is  prescribed  by  statute.  There  would,  however,  still 
be  danger  that  the  water  entering  the  drain  might  be  polluted,  especially 
as  there  are  no  sewers  to  remove  the  sewage  from  the  region  which  the 
drain  is  designed  to  serve,  and,  in  order  to  avoid  all  danger  of  the  pol- 
lution of  Hobart's  Pond  by  this  drain,  it  would  be  best  to  divert  it  from  its 
present  outlet  and  discharge  it  into  the  stream  below  the  outlet  of  the  pond. 

But  if  all  danger  of  pollution  of  your  water  supply  by  this  drain  should 
be  removed,  other  sources  of  pollution  would  still  remain,  some  of  which 
may  be  more  serious  than  the  one  under  consideration.  From  a  general 
examination  of  the  water-shed  of  Hobart's  Pond  and  the  stream  which  feeds 
it,  it  appears  that  there  are  about  4,500  people  living  within  the  wate^ 
shed  of  the  pond  in  the  villages  of  North  Ablngton,  Abington  and  Whit- 
man, equivalent  to  a  population  of  about  670  persons  per  square  mile,  and 
as  none  of  these  villages  are  provided  with  sewerage  systems,  though  they 
have  public  water-supplies,  much  sewage  necessarily  finds  its  way  directly 
or  indirectly  into  the  streams,  and  chemical  analyses  of  samples  of  water 
collected  at  several  points  on  the  main  stream  above  Hobart's  Pond  show 
marked  evidences  of  sewage  contamination. 

Under  the  circumstances,  the  Board  is  of  the  opinion  that  the  water  of 
Hobarfs  Pond  in  its  present  statQ  is  unsafe  for  drinking,  and  would  con- 
tinue to  be  so  after  diverting  the  water  of  the  drain  in  Whitman  away  from 
the  pond.  Moreover,  analyses  of  water  of  the  filter  gallery  made  hy  the 
Board  from  time  to  time  for  several  years  indicate  that  the  water  is  derived 
largely  by  filtration  through  the  ground  from  Hobart's  Pond ;  and  the  high 
color  and  large  amount  of  organic  matter  and  of  iron  found  in  the  water  at 
times  indicate  that  a  portion,  and  perhaps  the  greater  portion,  of  the  water 
entering  the  filter  gallery  comes  so  directly  from  the  pond  that  it  is  not 
thoroughly  purified  In  Its  passage  through  the  ground,  and  the  water  of  the 
filter  gallery  cannot  be  regarded  as  safe  for  drinking. 

It  Is  probable  that  the  danger  of  the  pollution  of  the  pond  could  be  con- 
siderably lessened  by  a  careful  and  constant  inspection  of  the  water-shed, 
to  prevent  sewage  entering  any  of  the  streams ;  but  the  cost  would  be  laige, 
and  it  would  be  very  difficult,  even  if  sewers  are  constructed  in  the  villages, 
to  prevent  all  danger  of  the  pollution  of  Hobart's  Pond  from  the  population 
within  its  water-shed.  It  appears  that  measures  have  already  been  taken 
by  the  town  to  secure  a  water  supply  from  another  source,  and  the  Board 
would  advise  that  a  new  supply  be  introduced  from  some  suitable  source 
as  soon  as  possible,  and  the  use  of  your  present  polluted  sources  for 
domestic  purposes  be  discontinued. 
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ADAMS. 

Chemical  ExamiruUion  of 


Water  from  Dry  Brook  Reservoir  in  Adams  and 
Cheshire, 


[Parte 

per  100,000.] 

• 

Date  of  Collection. 

Appbabakob. 

KB8IDUB  ON 

EVAPOBA- 

TION. 

Ammobia. 

1 
.12 

NITBOOCK 
AB 

E 

• 

s 

e 

Turbidity. 

1 

^  1 

1 

• 

1 
§1 

r 

t 

Albaminold. 

i 

1 

ma 

1 

1 

• 

a 

■ 
■ 

s 

^ 

3 

18616 

1997. 

Feb.  22 

V.  alight. 

Slight. 

.20 

5.80 

1.70 

.0008 

.0064 

.0060 

.0004 

.0180 

.0000 

1    : 

.38    S.8 

10112 

Apr.  36  i 

V.  alight. 

Slight. 

.45 

4.80 

1.56 

.0014 

.0158 

.0142 

.0016 

.08 

.0070 

.0600  .13    16 

19577 

Jane  25 

None. 

Slight. 

.28 

7.66 

1.70 

.0012 

.0118 

.0118 

.0000 

.09 

.0070 

.0000 

.30    5.3 

20277 

Aug.  25 

None. 

V.  alight. 

.16 

8.06 

1.80 

.0006  .0084  .0074 

.0010 

.18 

.0080 

.0000 

.3S 

6.1 

21065 

Not.    8 

None. 

V.  alight. 

.86 

8.06 

2.70 

.0010 

.0112 

.0102 

.0010 

.17 

.0060 

.0001 

.43 

6.i 

.0010 

.0107 

1 

.12 

.0092 

1 
.0000 

L 

At 

1 

.28 

6.77 

1.89 

.0009 

.0006 

.87    4.9 

1 

Odor  of  the  flrat  and  laat  aamplea,  none;  of  the  aeeond,  none,  becoming  faintly  yegetable  on  haattof ; 

of  the  third  and  fourth,  dlatlnctly  vegetable. No.  19577  waa  eolleeted  from  the  reeerroir;  theoilbeii» 

from  a  fauoet  aupplted  with  water  from  the  reaerrolr. 


Water  Supply  of  Ame.sbury  —  Powow  Hill  Water  Compant. 


Chemical  Examination  of  Water  from  Tubular  Wells  supplying  Open  Basins  near 

Main  Street. 

[Parte  per  100,000.] 


§ 


s 


Appbabavcb. 


i? 

1 


G 
« 


I 


19810 

1M7. 

July  16 

Slight. 

V.  alight. 

21273 

Nov.  16 

Slight. 

None. 

21272 

Nov.  16 

None. 

None. 

.02 
.08 
.07 


a 

A 


I 


0.90 
10.40 
11.40 


Akkokia. 


I 


1 


NiTBOOEir 

Aa     * 


.0016 

.0028 

.51 

1 
.0880 

.0001 

.05 

.0012 

.0028 

.60 

.0420 

.0006 

.01 

.0006 

.0022 

.44 

.0060 

1 

.0001 

.01 

& 


c 
£ 


4.9  .Ot» 

I 

5.6  !.0070 
7.1   .WW 


Odor,  none. The  flrat  two  aamplea  were  eolleeted  at  the  pomplng  atatlon  on  Main  Street;  tke 

third,  from  one  of  the  tubniar  wella  altaated  aboot  16  feet  from  the  open  baaln  and  driven  to  a  depth  of 
185  feet,  the  laat  85  feet  being  through  rook. 
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AMBSBIJBT. 

Chemical  ExaimincUion  of  Water  from  nirty-tix  Tubular  Wells  near  Market 

Street. 

[ParU  per  100,000.] 


o 

£ 

1$ 

-o5 

a 

s 

s 

« 

r. 

fi 

lSt7. 

19801 

July  15 

APPSA&IHOB. 


None. 


s 


V.  ■light. 


.00 


I 


s  < 


31.70 


Ammoioa* 


i 


^1 


.0088 


.0084 


I 


1.20 


NiTBOGKSf 
▲8 


s 

I 

7i 


i 


.0070 


.0007 


8 

9 

a 


6 

s 


.07 


Odor.  none. The  Hunple  wee  eolleeted  et  Uie  pamping  •teilon  on  Market  Street. 


Water  Supply  of  Andovee. 


X 


14.6    .0060 


B 

B 


Chemical  Examinalion  of  Water  from  HaggeWs  Pond,  Andaver, 

[Peru  per  100,000.] 


§ 

1 

I 


18»7. 

IMTI  >  Feb.    0 

18188  May  7 
MM  ,  Ang.  4 
nois   Nov.   4 


Appkarakcs. 


>» 

€ 
Z 


s 


8 


At. 


V.sUght. 
V.ellght. 
V.  slight. 
None. 


V.allghi. 
V.sUght. 
None. 
V.  slight. 


.12 
.22 
.14 
.12 


.16 


RasiDue  om 

EVAPOKA- 

now. 

1 

• 

8.85 

1.60 

8.80 

1.80 

3.40 

1.30 

8.16 

1.26 

8.80 

1.84 

AVMOMIA. 


I 


Albuminoid. 


e 


I 
1 

s 


.0006 
.0012 
.0008 
.0008 


.0000 


.0170 
.0100 
.0168 
.0184 


.0178 


.0160 
.0164 
.0182 
.0170 


.0164 


i 


.0016 
.0012 
.0086 
.0014 


.0010 


B 

I 


.86 
.82 
.84 

.88 


.86 


NlTBOOBV 

AS 


» 


.0050 
.0060 
.0000 

.0000 


.0026 


.0000 
.0000 
.0000 


a 

a 

s 

a 

I     M 


.26 
.34 
.83 


.0000  .36 


.0000 


i 


1.4 
1.4 
1.0 
1.4 


.82  I  1.8 


Odor  of  the  first  three  samples,  vegetable;  of  the  last,  none,  becoming  faintly  earthy  on  heating. 
The  ismplee  were  collected  from  a  fancet  at  the  pumping  station. 
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AKLIXGTON. 


Water  Supply  of  Arlington. 


Chemical  EzamincUion  of  Water  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works, 

[Paru  per  100,000.] 


• 

1 

I 
o 

a 
5 

Appearakcb. 

Residue  on 

EVAPOBA- 
TIO». 

Ammonia. 

• 

2         Chlorine. 

NlTBOGBN 

g 

s 

S 
? 

1 

'  S 

o.sr 

i 

B 

c 
1 

■ 

u 
o 

.72 

^ 
S 

^ 

Loss  on 
Ignition. 

1 

Albuminoid. 

» 

1 

.0820 

1; 

^  1 

.0003 

1 

A 

1 

Dissolved. 

Sus- 
pended 

■ 

i 

c 

18108 

1897. 

Feb.  1 

Dlttlnct, 

Slight, 

8.00 

8.00 

.0072 

.0744 

.0894 

.0850 

2.1 

18946 

Apr.  2 

green. 
Slight. 

green. 
V.  slight. 

.76 

6.05 

8.25 

.0046 

.0868 

.0238 

.0130 

.02 

.0600 

.0001 

0.76 

2.1 

19404 

June  7 

Slight. 

V.  slight. 

.90 

6.25 

2.55 

.0010 

.0500 

.0276 

.0224 

.48 

.0030 

.0000 

0.88 

1 

2.1 

19993  Aug.  4 

DlsUnct. 

Slight. 

.86 

8.05 

8.95 

.0016 

.0896 

.0462 

.0484 

1 

.58 

.0020 

.0000 

1.02 

2.2 

20746  Oct.  11 

Dittlnot. 

Slight. 

.60 

8.65 

4.10 

.0000 

.0682|.0356 

.0826 

.66 

.0020.0000 

0.81 

2.6 

1 

21509 

Deo.  IS 

Decided. 

Slight. 

.95 
.79 

7.90 

3.65 

.0016 
.0027 

.0540 
.0622 

.0372 
.0850 

.0168 
.0272 

.66 
.59 

.0880 
.0212 

.0006 
.0001 

\  0.82  1  2.9 

Av.. 

7.58 

8.42 

0.86  !  2.4 

1 

Odor,  generally  distinctly  vegetable  and  occasionally  grassy  or  unpleasant.  —  The  aamplet  vere 
collected  from  the  reservoir,  near  ihe  gate  house. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works, 

[NTnmber  of  organisms  per  cnblc  centimeter.] 


1807. 


Feb. 


April. 


Jane. 


Ang. 


Oct 


Dee. 


Day  of  examination, 
Number  of  sample,  . 

PLANTS. 
Diatom  aceeo,     . 

Aslerionella, 
Fragilarla,  . 
Melosira, 
Bynedra,      .       .       . 

Cyanophyceeo,  . 

Anabeena,    . 
Claihrucystis,     . 

Al?8B 

Cblorococcus,      .        . 
Cosmarluro, 
Proiococcus, 
Soenedesmus,      .       . 


8 

18408 


8 
18946 


11 
19404 


5 
19993 


13 

20746 


H 
21500 


0 
0 
0 

4 


0 
0 


816 

756 

0 

60 

0 


415 

880 

9 

0 

24 


0 
0 


0 
0 
0 
1 


1i926 

128 

0 

46 

1,752 


152 

44 

108 


296 

2 

4 

12 

232 


44 

0 
24 

0 
12 


1,052 

12 
1,040 


118 

0 

0 

50 

12 


412 

0 

156 

176 

80 


M8 

296 
272 


190 

0 
76 
16 
60 


S78 

412 
TO 
24 
64 


4t 

e 

96 


199 

0 

0 

0 

156 
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ABLIXGTON. 

Microscopical  Examination  of  Waier  from  the  Storage  Reservoir  of  the  Arlington 

Water  Works  —  Concluded. 

[N'amher  of  orgftoUmt  per  eablc  eentimeter.j 


18»7. 


Feb. 


April. 


June. 


Aug. 


Oct. 


Dec 


AKI&CALS. 
Inftisorla,    • 

Cryptomonee,      •       • 
Dioobryon, .        • 
Peiidlnium, 

Vermes 


6M 

1 

7 

0 

8 

82 

476 
0 

0 
0 

1 

0 
0 
0 

0 
0 
0 

0 
0 
0 

12 

0 

0 

0 

f 

04 

0 

0 

68 


MUc»Uaneou9t  ZoiSgloM, .... 

100 

40 

40 

80 

to 

80 

Total, 

1,460 

467 

2,421 

1,274 

1,108 

084 

Chemical  Examination  of  Water  from  Tubular  Wells  at  East  Lexington, 

[Peru  per  100,000.] 


Date  of 

Collection. 

APPKABAHCB. 

Bcsldne  on 

Evaporation. 

AXMOXIA. 

Chlorine. 

KiTROGSV 
A8 

Oxygen 

Consumed. 

• 

1 

1 

Number. 

«2 

e 
1 

• 

1 
1 

1 

S 

55 

1 

i 

iiiiii 

19»7. 

Feb.    1 

Apr.   7 
June    7 
Aug.  11 
Oct.  11 
Dee.  18 

Distinct, 
milky. 
Slight. 

Distinct, 

milky. 

Distinct. 

Slight, 

milky. 
Decided. 

Slight. 

Blight. 

Gone., 

floe. 
Slight. 

V.  slight. 

OODS. 

.88 
.86 
.60 
.08 

.45 
.48 

0.70 
8.00 
7.60 
0.30 
10.00 
0.20 

.0140 
.0140 
.0160 
.0214 
.0164 
.0188 

.0008 
.0104 
.0080 
.0102 
.0004 
.0134 

.60 

.56 
.44 

.78 
.62 
.62 

.0070 
.0060 
.0080 
.0060 
.0080 
.0080 

.0001 
.0001 
.0000 
.0000 
.0000 
.0001 

.22 
.10 
.26 
.25 
.22 
.18 

4.3 
4.0 
8.8 
4.0 
6.0 
6.4 

.0600 
.0480 
.1460 
.1800 
.0080 
.1100 

Averages  by  Tears, 


- 

1800 « 

« 

. 

.17 

9.00 

.0007 

.0076  , 

.52 

.0045  j.OOOl 

.18 

6.6 

.0958 

- 

1800 

- 

- 

.24 

0.88 

.0000 

.0102 

.64 

.0062 

.0001 

.21 

6.3 

.0742 

- 

1897 

- 

- 

.45 

0.06 

.0107 

.0102 

.66 

.0042 

.0000 

.22 

4.7 

.0993 

NoTB  to  eoalyeee  of  1897 :  Odor  In  April,  faintly  unpleasant,  becoming  distinctly  mouldy  on  heating; 
In  Aegust^  faintly  earthy,  beoomlng  faintly  musty  on  heating;  in  December,  none,  becoming  faintly 

vegetable  on  heating;  at  other  times,  none. The  aamplee  were  collected  from  a  faucet  at  the  pump. 

taig  station. 

Microscopical  Examination, 

The  average  number  of  organisms  per  enbio  centimeter  found  in  those  samples  was  003,  consisting 
chiefly  of  Ortnothri*. 
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A8HBUBNHAM. 

ASHBUBNHAH. 
CStemicat  Ezaminaiion  of  Water  from  Upper  Naukeoff  Pond,  Ashbitrtiham. 

(Ptru  p«r  leO.OM.] 


Microtcopical  Examination, 


Water  Supply  op  Athol.  —  Athol  Watee  Comfant. 
Chemiedl  Examinaiion  of  Water  from  the  Large  Reservoir  in  Philliptton. 

[PmI*  p«[  100,000.] 


' 

1 

Arpi^«™  r~" 

Axxonv 

.™,.. 

1 

s 

i 

1 

g 

AlbDinlDatd. 

i 

1 

1 

1 

1 

5      1     3 

1 

i 

1 

i> 

j 

1 

j 

1 

1M7 

1 

:mli^'  :\*a 

■""1""" 

■"" 

1.00  1  1.4 

Averages  by  Tears. 


! 

IMS 
MB! 

: 

B.T* 

!-S 

'.ooial.oiTa 

i:SI}:S1 
■""r"» 

i 

-s 

'.  4 

.0041 

!oo» 

.0000 

O^M 

»> 
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ATHOL. 

Microscopical  ExamincUion  of  Wdier  from  the  Large  Beservoir  in  PhUlipslon, 

[N'ombor  of  orgmotsmB  per  cable  eenlinieter.] 


18»7. 


Jan. 


March. 


May. 


JqIj. 


8«pt 


Not. 


Day  ofeiamlDatiOD,.       •       .       . 
Nomber  of  Mimple,  .       •       .       • 

PLANTS. 

Diatomaoeeo,      .      • 

A»t«*rioDeUa,       •       .       .        . 

Meloaira, 

Bynedra,      •       .       .       •       . 

Cyanophycee 

Anabana, 

AIg», 

Protoeoecna,        •       .       •       • 

ANIMALS. 

Rhizopoda*  Arcella,    .       .       . 

Inftisorla,     .      .      .      1      . 

Dioobryon, .        •       •       .       . 
KaphidomonM,  •       •       •       • 

VermeSf 

CniBtacea,  Boamioa, . 

Mue4Uaneou9f  ZodgloM,  .       • 

Total, 


21 
18294 


18 
18708 


18 
10200 


21 
10626 


21 
20666 


20 
81866 


sts 

4 

4|t4S 

• 

2,004 

816 
0 
6 

4 
0 
0 

2,800 

1,340 

0 

2 

6 
0 

1,440 
648 

4 

0 

0 

0 

0 

12,008 

0 

0 

0 

0 

12,000 

44 

t 

s 

7 

188 

0 

0 

0 

1 

166 

705 

680 
16 

104 

1,300 
1,800 

If 
18 


0 

0 

0 

0 

2 

88 

no 

2 

8 

10 

82 

11 

1 

0 

0 

0 

288 

0 

0 

0 

1 

1 

0 

6 

4 

0 

0 

0 

0 

0 

25 


50 


426 


806 


4.108 


80 


10 


83 


14,204 


0 
0 


pr. 


20 


2,046 


Watee  Supply  op  Attleborouoh. 

Chemical  Examination  of  WaUrfrom  the  Well  of  the  AUleborough  Water  Works, 

[Paru  per  100,000.] 


• 

1 

APPKAKAHCB. 

. 

AXMOVIA. 

KlTROGKM 
A8 

1 

^ 

»« fi 

1 

0 

8 

3 

^5 
1 

« 

g 

OQ 

i 

o 

«*  9* 
IS 
1 

1 

Albu- 
minoid 

6 

• 

1 

e 

Oxygen 
Com 

i 
1 

a 

• 

8 
1-1 

1M7. 

1 

18324 

Jan.  20 

None. 

None. 

.00 

4.60 

.0008 

.0024 

.40 

.0160 

.0000 

.00 

1.7 

.0080 

Um    Feb.     0 

None. 

None. 

.00 

8.80 

.0000 

.0018 

.40 

.0180 

.0000 

.00 

1.4 

.0020 

18738 

Mar.    0 

None. 

None. 

.00 

8.10 

.0000 

.0028 

.43  , 

.0100 

.0000 

.02 

1.7 

.0000 

IMW 

Apr.  14 

None. 

None. 

.00 

8.80 

.0010 

.0010  . 

.40  ! 

.0160 

.0000 

.06 

1.6 

.0030 

1M» 

May   14 

None. 

None. 

.02 

4.40 

.0006 

.0034 

.40  , 

.0160 

.0000  ' 

.03 

1.6 

.0000 

»IW 

June  17 

None. 

None. 

.00 

4.60 

.0006 

.0024 

.81 

.0160 

.0000 

.06 

1.8 

.0000 

1080S 

July  16 

None. 

None. 

.00 

4.80 

.0000 

.0024 

.85 

.0180 

.0000 

.07 

2.1 

.0030 

2D0M 

Aag.  12 

None. 

None. 

.00 

4.70 

.0006 

.0080 

.40  1 

.0100 

.0000 

.07 

1.8 

.0040 

2M86   Hept.  14 

None. 

None. 

.00 

4.40 

•0000 

.0010 

.88 

.0080 

.0000 

.06 

1.8 

.0010 

20767 

Oct.    12 

None. 

None. 

.00 

8.70 

.0006 

.0008 

.48 

.0120 

.0000 

.02 

8.0 

.0000 

21230 

Not.  11 

V  allcbt. 

None. 

.03 

4.10 

.0012 

.0024 

.64 

.0600 

.0008 

.02 

8.1 

.00*20 

21638 

Dee.  21 

V.  alight. 

V.  alight. 

.04 
.01 

4.80 

.0010 

.0020 

.48 

.0140 
.0171 

.0000 

.02 

2.2 

.0000 

At... 

4.07 

.0006 

.0021 

.41 

.0000 

.08 

1.8 

.0024 

Odor,  none. The  aamplea  were  ooUected  from  a  fanoet  at  the  pamplog  atatton,  while  pamplng. 
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AVON, 


Water  Supply  or  Avon. 


Chemical  Examination  of  Water  from  the  Well  of  the  Avon  Water  Works. 

[Parts  per  100,000.] 


APPKA  BANCS. 

• 

Ammokia. 

KlTUOO£ir 

■s 



■** 

% 

AS 

a 

1 

'A 

Date  of 

• 

«s 

1 

Residue  on 

j 

-1 

i 
S 

8 

1 

s 

r 

• 

1 

e 

1S97. 

10020 

July  27 

None. 

None. 

.00 

4.00 

.0000 

.0004 

.60 

.0600 

.0000 

.06 

1.1 

.0010 

Odor,  none. The  sample  was  collected  from  a  faacet  at  the  pnmping  station,  while  pumping. 


Water  Supply  of  Ayer. 

Chemical  Examination  of  Water  from  the  Well  of  the  Ayer  Water  Works, 


[Parts  per  100,000.] 

■ 

APPKASAKCa. 

m 

8 

Ajoconia. 

Nrntoassr 

i 

3 

AS 

a 

Number. 

Date  of 

Colle< 

• 

1 

1 

1 

Residue  on 
Evapurc 

1 

Albu- 
minoid. 

a 
1 

s 

• 

• 

1 

0 

|l 
1 

• 

z 

e 

1 

■ 

s 
2 

19»7. 

19017 

July  27 

None. 

Slight. 

.00 

6.10 

.0000 

.0022 

.60 

.0520 

.0000 

.06 

2.7   .0000 

Odor,  none.— The  aample  was  collected  from  the  well. 


Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Ayer 

Water  Works, 

[Parts  per  100,000.] 


1 

Appbaxamos. 

|{E8IDDB  CM 

EVAPOBA* 

TICK. 

AvMOiriA. 

4 

.68 
.62 

NXTBOOBN 

▲a 

1    . 

1 

a 
• 

e 

I 

M 

0 

S 

1 

1 

1 

Loss  on 
Ignition. 

1 

Album  Inoid. 

i 

1 

1 

a 

t 

i 
1 

Sus- 
pended. 

1 

a 

18826 
18826 

18»7. 

Jan.   21 

Jan.   21 

Slight. 
V.  slight. 

Slight. 
V.  slight. 

.05 
.08 

7.20 
7.00 

1.85 
1.06 

.0162 
.0006 

.0200 
.0070 

.0160 
.0066 

.0050 
.0004 

.0400 
.0480 

.0002 
.0000 

.15 
.07 

2.6 
2.0 

Odor  of  the  first  sample,  distinctly  vegetable,  becoming  distinctly  fishy  and  oily  on  heating;  of  the 
aecond,  distinctly  flahy  and  oily.— —The  first  sample  was  eolleoted  from  the  resenrolr;  the  last,  from  a 
faacet  in  the  town.  The  fishy  and  oily  odor  observed  in  the  water  was  due  to  the  preeence  of  Um  orimn- 
iim  VrogUna  in  the  distributing  reservoir,  which  is  not  covered. 
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BABBE. 

Watee  Supplt  of  Babbe.  —  Barre  Water  Company. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  Barre  Water  Company, 

[Parts  per  100,000.] 


0 

1 

1 

Afpbabavob. 

1 

Kbsidur  ok 

EVAPOKA- 
TIOM. 

Ammoha. 

• 

i 

S 

.17 

!•" 
.06 

.18 
.14 

.10 

NlTlOOKM 
AS 

■ 

§ 

a 
e 

1 

O 

• 

«i 

• 

1 

« 

1 

r 

1 

Albnmlnnld. 

i 
1 

• 

i: 
1 

1 

• 

1 

• 

1 

GO 

i 

G 

1 

1 

a 

18150 
10193 
20041 
21001 

18»7. 

Feb.     8 

May     0 
Aug.  10 
Not.    9 

1  V.sUght. 

Slight, 

milky. 
Distloct. 

V.  slight. 

V.  slight. 
V.sUght. 
V.sUght. 
V.sUght. 

.20 
.18 
.82 
.12 

.20 

8.05 
2.80 
8.50 
8.26 

0.00 
0.05 
1.50 
1.20 

.0012 
.0030 
.0020 
.0084 

.0024 

.0010 

.0124 
.0162 
.0208 
.0166 

.0165 

.0151 

.0122 
.0140 
.0188 
.0166 

.0154 

.0121 

.0002 
.0022 
.0020 
.0000 

.0011 

.0080 

.0130 
.0130 
.0080 
.0020 

.0077 

.0057 

.0000 
.0001 
.0000 
.0000 

.0000 

.0001 

1.20 

1 

:.io 

.42 

.M 

.26 
.25 

1.8 
0.0 
0.8 
1.8 

Av--. 

1807 

8.87 

1.00 

l.S 

.18 

At... 

1806 

4.67 

1.18 

1.7 

r 

Odor  of  the  first  three  samples,  faintly  vegetable;  of  the  last,  Done.'^Nos.  10103  and  20041  were 
collected  from  th«  reeenrolr;  No.  18450,  from  a  faacet  on  the  main  pipe  Une;  No.  21001,  from  a  faooet 
at  the  dead  end  of  a  pipe  line. 

Microtcopical  Examination. 

No  organiema  were  fonnd  In  the  flrst  and  last  samples;  In  the  second  and  third  samples  there  were 
foond  22  and  286  organisms  per  ooblo  oenUmeter  respectively,  eonslstlng  chiefly  of  Dinobryon. 


Water  Supply  of  Belmont. 

(See  Watertown.) 


Water  Supply  of  Beverly. 


(See  Salem,) 
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BUXZBICA. 

BiLLERICA. 

The  advice  of  the  State  Board  of  Health  to  the  water  supply 
committee  of  the  town  of  Billericay  relative  to  a  proposed  water 
supply  for  that  town,  to  be  taken  from  the  ground  near  the  westerly 
bank  of  the  Concord  River,  may  be  found  on  pages  4  and  5  of  this 
volume. 

f 

In  accordance  with  the  advice  of  the  Board,  tests  were  made  of 
the  ground  in  the  vicinity  of  the  Concord  River,  a  short  distance 
below  the  Corner  Bridge,  so  called,  in  November  and  December, 
1897,  by  means  of  numerous  test  wells.  On  November  15  a  pump- 
ing test,  to  obtain  information  as  to  the  quantity  and  quality  of  water 
that  might  be  obtained  from  the  ground  in  this  region,  was  begun  by 
pumping  with  a  steam  pump  from  seven  wells,  numbered  11,  12, 13, 
26,  42,  48  and  49.  Several  samples  of  water  were  collected  in  the 
course  of  this  test,  the  results  of  which  may  be  found  in  Table  1, 
which  follows.  This  test  was  continued  from  November  15  to  24, 
and  the  water  when  first  drawn  from  the  ground  had  a  strong  odor 
like  sulphuretted  hydrogen,  throughout  the  test.  The  odor  dis- 
appeared after  the  water  had  been  standing  for  a  time. 

In  order  to  obtain  information  as  to  the  quality  of  the  water  of 
the  different  wells,  a  portion  of  them  were  shut  off  at  times,  and 
samples  collected  from  the  remaining  wells.  The  results  of  this  ex- 
amination are  given  in  Table  2,  which  follows. 

Owing  to  the  unsatisfactory  quality  of  the  water,  analyses  were 
made  of  samples  of  water  from  a  large  number  of  the  individual 
test  wells  in  this  locality,  to  determine  the  quality  of  the  water  in 
the  various  wells.  The  results  of  these  examinations  are  given  in 
Table  3,  which  follows. 

As  a  result  of  these  investigations,  a  second  test  was  made,  begin- 
ning on  December  3,  by  pumping  continuously  from  wells  numbered 
12a,  22,  24,  25,  32,  34  and  53.  The  test  was  discontinued  on  Dec. 
11,  1897.  The  advice  of  the  Board  to  the  town  of  Billerica  with 
reference  to  the  use  of  water  from  the  ground  in  this  region  may 
be  found  in  a  subsequent  report. 
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BII.L1SBICA. 

Ckemtcal  ExamincUion  of  Water  from  Tubular  Test  Wells  on  the  Westerly  Side 

of  the  Concord  River. 

Table  1. 

[Pnrta  per  100»000.] 


s 

0 


e 


212S7 

2I28S 
21290 
212M 
11303 
21804 
21300 
21310 
21825 
21368 
218M 


IMT. 

Nov.  16 
Nov.  16 
Nov.  17 
Nov.  17 
Nov.  18 
Nov.  19 
Nov.  20 
Nov.  21 
Nov.  22 
Nov.  28 
Nov.  34 


Appkabavcb. 


i 
1 


I 


V.  •Hfht. 

None. 

Nono. 

None. 

V.  alight. 

Kooe. 

Blight. 

V.allfrht. 

V  allRht. 

V.  alight. 

V.  alight. 


None. 

None. 

None. 

None. 

V.  alight. 

None. 

Blight. 

V.  alight. 

None. 

None. 

None. 


.41 
.88 
.82 
.40 
.80 
.22 
.81 
.88 
.80 
.88 
.86 


I 

II 

8 

M 


8.00 
8.80 
0.10 
0.00 
0.10 
O.fiO 
0.80 
6.20 
0.80 
7.00 
0.90 


Akkohu. 


i 


"3 

B 


.0018 
.0020 
.0008 
.0000 
.0018 
.0022 
.0044 
.0030 
.0088 
.0028 
.0028 


.0062 
.0064 
.0088 
.0030 
.OOU 
.0042 
.0040 
.0044 
.0000 
.0068 
.0008 


9 
B 

1 

u 


.28 
.27 
.22 
.20 
.22 
.22 
.24 
.24 
.24 
.24 
.24 


NintooBH 


I 


J 


.0060 
.0030 
.0090 
.0080 
.0080 
.0030 
.0080 
.0080 
.0080 
.0080 
.0080 


.0000 
.0001 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


• 

Q 

0 

m 

B 

• 

_  O 

• 

Bo 

9 

1 

B 

m 

o 

R 

a 
o 


.18 

2.2 

.18 

2.2 

.22 

8.8 

.10 

8.8 

.20 

2.0 

.20 

2.7 

.18 

2.7 

.18 

8.8 

.10 

8.3 

.18 

8.1 

.18 

8.3 

.0680 
.0650 
.0640 
.0600 
.0400 
.0600 
.0060 
.0700 
.0210 
.0440 
.0480 


All  of  the  BAmplea  had  a  atrong  odor  of  ealphnretted  or  onrboretted  hjdrogen  when  eolleeted,  bat 
this  odor  had  generully  become  qnlte  faint  or  had  entirely  diaappeared  by  the  time  the  aamplea  reached 
the  laboratory.'— The  aamplea  were  collected  from  the  pipe  diacharglng  water  from  a  ateam  pump 
while  paraplog  from  aeven  tubular  wella,  numbered  11, 12, 18, 20, 42, 48  and  49.  The  wella  were  located 
Donh  of  the  Corner  Bridge,  the  neareat  well  to  the  river  being  diatant  from  It  abont  170  feet  and  the  one 
fartheat  from  the  river  about  600  feet.  The  teat  waa  begun  on  November  16,  and  pumping  waa  continued 
unttl  November  24. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  on  the  Westerly  Side  of 

the  Concord  River, 

Table  2. 

[Parte  per  100,000.] 


B 

Appbaiavob. 

• 

1 
g| 

r 

Amiiovia. 

a 
1 

e 

NlTBOOBB 
AS 

a 

0 

m 
B 

s 

m 

1 

6 

• 

1 

1 

• 

1 

• 

.a" 

^      ! 

• 

s 
s 

i 
1 

• 

21288 
21305 
21300 
2180T 
213U8 

19»7. 

Nov.  16 
Nov.  19 
Nov.  19 
Nov.  19 
Nov.  19 

V.aliflrht. 
V.  alight. 
Blight. 
Decided. 
None. 

Slight. 
V  alight. 
Slight. 
Blight. 
None. 

.07 
.82 
.86  1 
.19 
.06  1 

6.10 
0.20 
0.60 
0.80 
6.70 

.0000 

.wao 

.0028 
.0010 
.0004 

.0062 
.0060 
.0082 
.0080 
.0014 

.27 
.24 
.24 
.24 

.22 ; 

.0076 
.0060 
.0080 
.0030 
.0070 

.0000 
.0000 
.0000 
.0000 
.0000 

.11 

.18 
.12 

.10 
.06 

1.8 
8.0 
8.1 
8.0 
2.9 

.0020 
.0040 
.0260 
.0180 
.0020 

Odor,  none. Theee  aamplea  also  were  eolleeted  from  the  pipe  diacharglng  water  from  a  ateam 

pump  during  the  pumping  teat  from  Nov.  16  to  24, 1807,  but  at  a  time  when  a  portion  of  the  wella  were 
abut  oft.  Noa.  21288  and  21808  were  collected  while  pnmping  from  wella  Noa.  12  and  49;  No.  21806  waa 
eolleeted  while  pumping  from  wella  Noa.  11  and  12;  No.  21800  waa  collected  while  pumping  from  wella 
Noa.  12,  IB  and  42;  No.  21807  waa  collected  while  pumping  from  wella  Noa.  12, 49, 48  and  20. 
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BrLIiSBICA. 

Chemical  ExamincUion  of  Water  from  Various  Tubular  Test  Wells  on  the  Westtrl^ 

Side  of  the  Concord  Biver, 

Table  3. 

[ParU  per  100,000.] 


i 

1 

B 

1 

Date  of 

Collection. 

AmABAWOB. 

Reatdne  on 
Evaporation. 

AlfMOllIA. 

• 

B 

i 

§ 

.21 

NlTBOOBV 

Aa 

• 

1 

s 

=1 

1 

i 

B 

"E 

iS 

6 

1 

«i 

1 

Albu- 
minoid. 

• 

i 

1 

• 
■a 

24 

21120 

1S»7. 

Nov.  10 

Slight. 

V.  alight. 

.06 

6.70 

.0004 

.0012 

.0060 

.0000 

.02 

2.6 

.0080 

82 

21121 

Nov.    8 

Vallght. 

V  alight. 

.07 

6.20 

.0016 

.0012 

.21 

.0020 

.0000 

.00 

8.1 

.0010 

23 

21374 

Nov.  26 

Decided. 

Heavy. 

.09 

5.00 

.0006 

.0010 

.22 

.0050 

.0001 

.02 

2.5 

.0080 

88 

21875 

Nov.  26 

Decided. 

Heavy. 

.10 

6.50 

.0004 

.0016 

.22 

.0070 

.0000 

.08 

2.8 

.0480 

27 

21876 

Nov.  26 

Decided. 

Cona. 

.10 

5.90 

.0006 

.0020 

.24 

.0040 

.0000 

.02 

2.8 

.1200 

24 

21377 

Nov.  26 ' 

Blight. 

Slight. 

.05 

5.00 

.0006 

.0018 

.20 

.0080 

.0000 

.03 

2.6 

.0030 

25 

21878 

Nov.  26 

V.  alight. 

Blight. 

.00 

4.10 

.0010 

.0030 

.21 

.0040 

.0000 

.01 

2.6 

.OOSO 

82 

21870 

Nov.  26 

V.  alight. 

Blight. 

.05 

5.80 

.0006 

.0016 

.19 

.0090 

.0000 

.01 

2.5 

.0020 

84 

21880 

Nov.  26 

Decided. 

Heavy. 

.10 

5.80 

.0006 

.0022 

.22 

.0050 

.0001 

.06 

2.5 

.3150 

26 

21882 

Nov.  27 

Slight. 

Blight. 

.40 

6.90 

.0026 

.0048 

.28 

.0080 

.0000 

.21 

3.5 

.USO 

40 

21888 

Nov.  27 

Decided. 

Heavy. 

.17 

7.30 

.0010 

.0014 

.22 

.0020 

.0003 

.05 

2.7 

.1S» 

28 

21884 

Nov.  27 

Great 

Heavy. 

.40 

11.60 

.0024 

.0080 

.24 

.0040 

.0000 

.28 

3.0 

.6000 

21 

21885 

Nov.  27 

Great. 

Heavy. 

.18 

6.60 

.0010 

.0020 

.27 

.0140 

.0001 

.06 

2.7 

.MOO 

18 

21886 

Nov.  27 

Decided. 

Oona. 

.41 

6.40 

.0030 

.0042 

.24 

.0020 

.0001 

.13 

2.7 

.08» 

11 

21887 

Nov.  27 

Slight. 

Cona. 

.80 

6.70 

.0028 

.0058 

.24 

.0030 

.0001 

.21 

2.7 

.0090 

42 

21388 

Nov.  27 

Slight. 

Gone. 

.40 

7.50 

.0038 

.0042 

.28 

.0030 

.0000 

.20 

8.3 

.0800 

40 

21389 

Nov.  27 

V.  alight. 

Slight. 

.02 

5.80 

.0008 

.0020 

.20 

.0060 

.0001 

.08 

8.6 

.0090 

48 

21800 

Nov.  27 

Decided 

Oona. 

.18 

6.60 
7.70 

.0010 

.0014 

.28 

.0020 

.0000 

.04 

2.9 

.OSSO 

41 

21891 

Nov.27 

Slight. 

Cona. 

.49 

.0036 

.0060 

.22 

.0040 

.0000 

.28 

3.5 

.1250 

12a 

21893 

Nov.  27 

V.  great. 

Heavy. 

.13 

8.70 

.0022 

.0028 

.24 

.0040 

.0000 

.04 

3.1 

.S2S0 

12 

21894 

Nov.27 

V.  alight. 

Blight. 

.06 

5.80 

.0016 

.0028 

.24 

.0030 

.0000 

.07 

8.4 

.0030 

Noa.  21382, 21383,21886,  21888,  21890  and  21898  had  a  faint  odor  like  aulpharetted  hydrogen  when 
ooUected;  in  Noa.  21887  and  21891  the  odor  waa  atrong;  the  remaining  aamplea  had  no  odor.  When 
received  at  the  laboratory  the  odor  of  Noa.  21884  and  21887  waa  faintly  earthy;  of  No.  21300,  oily; 
of  the  othera,  none.  A  faintly  earthy  odor  waa  developed  In  aome  of  the  aamplea  on  heating. — The 
nnmbera  of  the  wella  from  which  the  aamplea  were  collected  are  given  in  the  left-hand  column  of  the 
table.    Noa.  21120  and  21121  were  collected  before  the  firat  pumping  teat  waa  begun. 
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BILLERICA. 

Chemical  Examination  of  Water  from  lobular  Test  Wells  on  the  Westerly  Side 

of  the  Concord  River, 

Table  4. 

[Parts  per  100,000.] 


a 

9 


21438 
21449 
21450 
21461 
21478 
21479 
21400 
21491 
21492 
21490 
21407 
21602 


e 
9 

s 

i 


1897. 

Deo.     8 

Deo.  6 
Dee.  4 
Dec.  0 
Dee.  T 
Dec.  7 
Dec.  8 
Dec.  8 
Dee.  0 
Dee.  10 
Dee.  10 
Dee.  11 


Apfbasaiob. 


OQ 


6 


None. 
Nooe. 
None. 
Nooe. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 


None. 

None. 

V.ellght. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 


.07 
.05 
.02 
.02 
.04 
.01 
.05 
.05 
.05 
.05 
.05 
.05 


I 


2 


5.10 
5.00 
5.00 
5.20 
0.00 
0.00 
5.50 
5.00 
4.00 
5.50 
5.40 
5.50 


Akmohia. 


S 


.0002 
.0002 
.0002 
.0012 
.0004 
.0004 
.0002 
.0002 
.0002 
.0000 
.0000 
.0014 


.0010 
.0018 
.0010 
.0042 
.0032 
.0082 
.0024 
.0022 
.0022 
.0010 
.0016 
.0048 


i 

UlTBOOBN 
▲B 

s 

i 
1 

7* 

.24 

.0000 

.0000 

.22 

.0080 

.0000 

.28 

.0120 

.0001 

.24 

.0060 

.0000 

.24 

.0080 

.0000 

.24 

.0080 

.0000 

.24 

.0060 

.0000 

.24 

.0060 

.0000 

.24 

.0070 

.0000 

.25 

.0060 

.0000 

.24 

.0080 

.0000 

.24 

.0060 

.0000 

a 


M 

o 


.02 
.01 
.02 
.02 
.04 
.08 
.08 
.08 
.04 
.08 
.08 
.01 


i 

s 


2.6 
2.0 
2.7 
2.5 
2.6 
2.8 
2.8 
2.6 
2.7 
2.7 
2.7 
2.7 


.0020 
.0020 
.0020 
.0010 
.0020 
.0020 
.0000 
.0000 
.0010 
.0020 
.0020 
.0010 


0«lor,  none. Theeamplee  were  collected  from  the  pipe  diechargtng  water  from  a  eteam  pump 

while  pumping  from  seven  tabular  wells,  numbered  12a,  24, 25, 32, 84  and  58.  The  wells  were  located 
a  short  diatanoe  north  of  the  Corner  Bridge,  the  nearest  well  to  the  river  being  distant  from  it  about  300 
feet  and  the  one  farthest  from  the  river  abont  700  feet.  The  test  was  begun  on  December  8,  at  1.22  r  jc., 
and  panoplng  was  contlnned  until  December  11,  at  2  P.K. 
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B09T0N. 

Water  Supply  of  Boston. 

Reservoir  No.  5,  in  Southborough,  which  was  under  constmction 
during  the  years  1894  to  1897,  was  taken  by  the  Metropolitan 
Water  Board  Jan.  4,  1896.  Storage  in  this  reservoir  was  begun 
in  the  early  part  of  the  year,  and  a  small  amount  of  water  from 
this  source  was  used  for  the  supply  of  Boston  during  the  drier 
portion  of  the  summer. 


1 


Sudbury  River  Supply  —  ChemiccU  Examination  of  Water  from  Indian  Brooke 

cU  Head  of  Reservoir  No.  6,  Hopkinton, 

[Parts  per  100«000.] 


Date  of  Collection. 

1 

Appkarauck. 

KKsinuc  ox 

EVAPOBA- 
TIOH. 

AMMOniA. 

• 

c 
o 

NlTBOGBX 
▲8 

1  ^ 

5 

• 
c 

a 

1 

M 

0 

1 

1 

«i 

i 

5 

1 

Loss  on 
Ignition. 

• 

Albnminold. 

• 

! 

• 

s 

1 

D 

I 

1 

o 
m 

Sas- 
pendcd. 

■ 
• 
e 

* 

1«97. 

1 

1 

1 

18226 

Jan.  11 

Nooe. 

V.ellght. 

1.50 

5.05 

2.65 

.0004 

.0256 

.0246 

.0010 

.42 

.0020 

.0002 

1.82    14 

18897 

F^b.  1 

None. 

V.  slight. 

1.80 

6.26 

8.76 

.0004 

.0228 

.0220 

.0006 

.50 

.0180 

.0001 

1.23  '  l.T 

18872 

Mar.  1 

None. 

V.  alight. 

1.20 

6.15 

2.85 

.0000 

.0282 

.0232 

.0000 

.40 

.0080.0000 

1.18    1.1 

1 

18023 

Mar  31 

V.ellRht. 

V.  slight. 

1.20 

8.85 

2.05 

.0008 

.0206 

.0102 

.0014 

.82 

.0080.0000, 

0.97    0.S 

10147 

May  8 

v.  slight. 

V.  alight. 

1.76 

5.45 

2.00 

.0008 

.0824 

.0818 

.0006 

.46 

.0030 

.0000 

1.48 

1.4 

10842 

Jane  1 

V.  Blight. 

Slight. 

2.80 

5.80 

8.80 

.0014 

.0426 

.0402 

.0024 

1 

.20 

.0000 

.0000 

1.8$    l.C 

10686 

Joly  1 

None. 

V.  alight. 

2.42 

6.00 

4.10 

.0014 

.0452 

.0424  .0028 

.84 

.0000 

.0000 

,  2.07    1.4 

10057 

Aog.  2 

None. 

1 

V.  alight. 

8.20 

8.05 

4.60 

.0008 

.0556 

.0550 

.0006 

.88 

.0000 

.0000 

:8.28    1.8 

20834 

Sept.  1 

None. 

V.  slight. 

2.00 

7.00 

4.00 

.0014 

.0418 

.0414 

.0004 

.47 

.0000 

.0000 

1  2.21    1.5 

20691 

Oct.   4 

,V.  Blight. 

Slight. 

0.70 

6.60 

8.65 

.0010 

.0808 

.0882 

.0016 

.60 

.0020 

.0001 

1.64    1.4 

21012 

Nov.  1 

Slight. 

Cons. 

1.20 

6.25 

2.85 

.0028 

.0812 

.0268 

.0044 

.70 

.0150 

.0001 

1.01  i.e 

21405 

Dec.  1 

None. 

V.  alight. 

1.15 

4.85 

2.85 

.0002  .0250 

.0250 

.0000 

.47 

.0030 

.0000 

0.8T    1.6 

Averages  by  Years, 


. 

1894 

- 

- 

2.16 

6.58 

3.88 

.0014 

.0828 

.0800 

1 
.0024' 

.54 

1 
.OOIS.OOOOJ  1.78 

1.6 

- 

1805 

- 

- 

1.72 

6.17 

3.28 

.0008 

.0858 

.0827 

.0031 

.56 

.0020 

.0000 

11.84 

1 

1.6 

- 

1806 

- 

- 

1.37 

5.06 

8.05 

.0020 

.0837 

.0800 

.0028 

.50 

.0030 

.0001 

1.52 

1.8 

- 

1807 

- 

- 

1.66 

5.07 

8.25 

.0000 

.0888 

.0825 

.0018 

.45 

.0036.0000 

1.68 

1 

1.4 

NoTK  to  aoalyaea  of  1807 :  Odor,  distinctly  vegetahle;  in  Deoemher,  mosty. The  samples 

collected  from  the  brook,  at  its  entrance  to  Reservoir  No.  6. 
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BOSTON. 

SuDBURT  RiTER  SuppLT.  —  Chemxcol  Examination  of  Water  from  Reservoir  No, 

6^  Ashland^  collected  near  the  Surface. 

[ParU  per  100,000.] 


• 

e 

s 

u 

o 

a 

S 
& 

1187 
18398 
18873 
18034 


1W7. 

Jan. 11 


Fab.  1 
Mar.  1 
Mar.  81 
10U8  May  3 
19343  June  1 


19687 


July  1 


199581  Aog.  2 

90336;  8«pt.  1 

I 
20092  Oct.    4 

SIOIs'not.  1 


31408 


Dee.  1 


Appbaraxcb. 


9 

H 


a 


s 


V.  slight. 
V.  slight. 
V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
V.  alight 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 


Slight. 
SUgbt. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
Slight. 
V.sUght. 
V.  slight. 
V.  slight. 
V.  slight 
Slight. 


0.05 
1.10 
0.00 
0.75 
0.73 
0.88 
0.02 
0.67 
0.88 
0.82 
0.52 
0.71 


Rksidde  on 

EVAPOIU- 

TIOH. 

1 

Lots  on 
Ignition. 

5.85 

2.00 

5.10 

2.45 

4.80 

8.05 

8.80 

1.80 

8.05 

1.80 

8.85 

1.55 

4.00 

1.70 

8.85 

1.75 

8.85 

1.05 

8.70 

1.80 

8.75 

1.85 

4.05 

1.75 

AmcomA. 


Albuminoid. 

• 

1 

1 

1 

Total. 

s 

Q 

R  O. 
00 

.0018 
.0010 
.0090 
.0018 
.0020 
.0044 
.0016 
.0020 
.0012 
.0014 
.0020 
.0014 


.0688 
.0212 
.0226 
.0208 
.0172 
.0166 
.0210 
.0224 
.0224 
.0280 
.0214 
.0226 


.0802 
.0210 
.0178 
.0166 
.0166 
.0146 
.0108 
.0206 
.0188 
.0212 
.0104 
.0204J 


I 

o 
2 
o 


.0034 
.0002 
.0048 
.0042 
.0006 
.0022 
.0012 
.001 S  .36 


.44 
.46 
.45 
.40 
.87 
.82 


.0086 
.0018 
.0020 
.0022 


.80 
.88 
.86 
.38 


NlTROCKK 
A8 


» 


.0060 
.0100 
.0120 
.0180 
.0080 
.0100 
.0000 
.0080 
.0000 
.0020 
.0080 
.0050 


I 


I 


M 
O 


.0001 
.0002 
.0000 
.0001 
.0000 
.0001 
.0001 
.0000 
.0000 
.0001 
.0001 
.0000 


1.00 
0.08 
0.81 
0.72 
0.84 
0.62 
0.70 
0.74 
0.41 
0.70 
0.'64 
0.64 


i 

I 

m 
X 


1.8 
1.4 
1.1 
0.8 
0.0 
O.f 
0.8 
1.8 
0.8 
1.1 
1.8 
2.1 


Averages  by  Tears, 


- 

1804 

- 

- 

0.70 

8.08 

1.60 

.0018 

.0101  .0166 

.0025 

.40 

.0040 

.0001 

0.75 

1.8 

- 

1895 

- 

- 

0.78 

4.15 

1.86 

.0017 

.0880 

.0^10 

.0020 

.40 

.0048 

.0000 

0.76 

1.8 

- 

1808 

- 

- 

0.64 

8.86 

1.74 

.0017 

.0208 

.0175 

.0083 

.32 

.0040 

.0001 

0.71 

0.0 

- 

1807 

- 

- 

0.76 

4.18 

1.85 

.0010 

.0221 

.0108 

.0023 

.37 

.0050 

.0001 

0.75 

1.1 

Non  to  analyaaa  of  1807 :  Odor,  generally  distinctly  vegetable ;  In  December,  faintly  mnsty.  The 
■venge  amoant  of  Iron  found  In  theee  samples  waa  .0105  parts  per  100,000.  —  The  samples  were 
eoUeeted  from  the  reaervoir,  near  the  dam.  For  monthly  reeord  of  height  of  water  In  this  reaervolr,  see 
table  on  page  186. 
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BOSTOX. 

ScjDBURr  RiYER  SuppLT.  —  Microscopical  Examination  of  Water  firm  Reservoir 

No.  6,  Ashland,  collected  near  the  Surface, 

[Number  of  orguiltms  per  enblo  centimeter.] 


18»7. 


Jan. 


Feb. 


BCar. 


Apr. '  Mej. 


Jane. 


July 


Aof. 


Sept 


Oct. 


Not. 


Dec 


Day  of  examination, .... 
Number  of  lample,    •       .       .       . 

PLANTS. 
Dlatomaceeo,      .      .      .      . 

Aeterlonella,        .       .       .       . 

Oyolotella, 

Dlatoma, 

Tabellaria 

CyanophycecB.  .      .      .      . 

Anabasna, 

Clatbrocystic 

Aigm 

Protocoecoa 

ANIMALS. 
Inftisoria, 

Dlnobryon, 

Peridlnium,  •       .       .       •       . 
Uroglena, 

vermes, 

MUetUaneautt  ZoSglcea,    . 

Total,  ...... 


12 
18227 


8 
18896 


2 


1807318924 


4 
10148 


2 
10848 


8 
10687 


8 
19068 


2 
20885 


20602  SI01S  21406 


11 

86 

2 

5 

28 

9 

286 

802 

22 

85 

M 

0 

4 
0 
8 

0 

16 

6 

2 

2 
0 
0 

0 

0 

1 

0 
2 

8 

4 
0 

1 

0 
8 

0 

1 

0 
120 

0 
146 

0 

145 

112 

4ft 

0 
2 

4 
14 

0 
0 

1 
81 

18 
1 
0 

» 

0 

0 

0 

0 

0 

0 

0 

0 

42 

6 

0 

0 

0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

80 
12 

0 
6 

• 

0 

0 

0 

1 

0 

0 

0 

82 

68 

M 

99 

B 

0 

0 

1 

0 

0 

0 

20 

16 

60 

66 

0 

79 

« 

11 

1 

II 


0 


0 
0 
0 


20 

4 
0 


S3 

0 

82 

0 


11 

1 

10 
0 


0 
0 
0 


0 


0 
2 
0 


0 
0 
0 


16 

16 
2 
0 


84 

0 
ft4 

0 


0 

1 

0 


0 


0 
0 

1 


10 


40 


40 


16 


19 


10 


» 


80 


100 


76 


81 


28 


14 


207 


161 


S7    U» 


No.  34.]    EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON. 

SuDBURT  RivEB  SuppLT.—  ChemiccU  Examination  of  Water  from  Reservoir  No. 

6t  Askland^  collected  near  the  Bottom, 

[Purta  per  100,000.] 


• 

i 

AfPKARASrCB. 

Residdb  om 

EVAPOIU- 
TIOM. 

Ammokia. 

• 

NITROQKX 
AS 

"i 

a 

a 

& 

• 

«i 

1 

1 

Ignition. 

1 

Albuminoid.     | 

1 

• 

1 

1 

6 

3 
J5 

1 

• 

Sus- 
pended 

3 

1 

1M7. 

182S 

Ju.ll 

SUghU 

SUght. 

0.90 

6.U 

1.86 

.0014 

.0222 

.0216 

.0000 

.44 

.0060 

.0001 

1.17 

1.8 

18309 

Feb.  1 

V.eUffht. 

Slight. 

1.06 

6.00 

1.96 

.0096 

.0224 

.0198 

.0020 

.40 

.0160 

.0001 

.0.98 

1.4 

18674 

Mar.  1 

y.iiigfat. 

Y.sHght. 

1.10 

6.10 

2.10 

.0084 

.0262 

.0224 

.0028 

.46 

.0070 

.0000 

0.94 

1.2 

IW» 

ICtf.Sl 

Slight. 

V.  slight. 

0.86 

8.60 

1.76 

.0020 

.0202 

.0190 

.0006 

.88 

.0100 

.0001 

0.71 

0.0 

19U9 

Uaj  S 

V.ellsht 

SHght. 

0.70 

4.00 

1.00 

.0010 

.0100 

.0100 

.0000 

.86 

.0070 

.0000 

0.71 

0.9 

19844 

Jane  1 

V.eUcht. 

V.  slight 

0.66 

2.86 

1.20 

.0022 

.0168 

.0186 

.0062 

.82 

.0060 

.0000 

0.62 

0.0 

Ness 

July  1 

V.iUglit. 

V.sUght 

0.02 

8.76 

1.60 

.0028 

.0164 

.0140 

.0006 

.84 

.0080 

.0001 

0.78 

0.8 

19969 

Aif .  2 

V.eHglit. 

V.sUght. 

0.46 

8.06 

1.00 

.0026 

.0108 

.0168 

.0010 

.87 

.0100 

.0008 

0.66 

1.1 

208S6 

Sept.  1 

None. 

V.sUght. 

0.48 

8.76 

1.60 

.0006 

.0180 

.0110 

.0020 

.22 

.0100 

.0000 

0.26 

1.0 

20003 

Get.  4 

Blight. 

V.sUght. 

0.68 

8.06 

1.90 

.0082 

.0180 

.0108 

.0018 

.84 

.0070 

.0001 

0.64 

0.9 

21014 

Nov.  1 

y.sHght. 

V.sUght. 

0.60 

8.90 

2.00 

.0016 

.0184 

.0178 

.0006 

.87 

.0080 

.0001 

0.06 

1.0 

21407 

Dee.  1 

V.  slight. 

Cods. 

0.00 

4.00 

1.66 

.0006 

.0202 

.0178 

.0024 

.89 

.0060 

.0000 

0.64 

2.1 

Averages  by  Tears. 


- 

1894* 

« 

1 

1.01 

4.08 

1.78 

.0082 

.0176 

.0149 

.0026 

.88 

.0026 

.0004 

0.67 

1.2 

- 

1896 

- 

- 

0.75 

4.88 

1.94 

.0086 

.0204 

.0181 

.0028 

.41 

.0064 

.0001 

o.n 

1.8 

- 

1896 

- 

- 

0.68 

8.82 

1.76 

.0018 

.0180 

.0164 

.0025 

.86 

.0060 

.0001 

0.71 

0.9 

^ 

1897 

- 

- 

0.71 

4.00 

1.72 

.0020 

.0188 

.0178 

.0015 

.87 

.0078 

.0001 

0.78 

1.1 

*  Apitl  to  Daosmbar. 

"Siva  to  SBslyses  of  1897 :  Odor,  geoerslly  distliiotly  ▼egetable.  Tbs  svengs  amount  of  Iron  f  onnd 
lo  these  lainples  was  .0184  parts  per  100,000.-'— 'The  samples  wars  eoUeeted  from  the  rasorrotr,  near 
ths  dsm.  For  monthly  roeord  of  holght  of  water  in  this  reserrolr,  see  tahto  on  psge  186. 
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BOSTOJB^. 

SuDBURT  RiTER  SupPLT. —  (Corneal  ExanUnatiim  of  Water  from  Cold  Spring 

Brooke  at  Head  of  Beservoir  No.  4^  Ashland. 

[Puts  per  100,000.] 


•            1 

1 

O 

S 

i      1 

Arr 

REsny 

EVAF 

CK  OS 

AaofoxxA. 

li 

NiTKOGKS 

I 

B 

9 
m 

c 

""^■^^ 

1 

T1< 

AS 

^ 

1 

1 
1 

i! 

«3 

1 

.   < 

' 

Albainlnold. 

■ 

i 

■ 

■c 

i 

1 

• 

1 

1 

1 

a  0. 

00 

5  !s 

s        » 

-    i 

0       = 

'lM7. 
18229  Jan.  11 

V.  alight. 

V.  aught. 

1.85 

6.90 

1 
2.40 

1 

.0006 .0290 .0280 

.0010 

.42 

.0080 

.0001 

1.46 

1.4 

18410  Feb.  1    V.iUgfat. 

1               1 

V.aHght. 

1.20' 

4.70 

1.86 

.0010  .021X. 0108  .0014 

.30 

.0100 

.0000 

0.88    U 

18075  Mar.  1    V.altfht. 

BUgfat. 

1.20 

4.66 

2.10 

.0000 .0274  .0888 

.0086' 

.84 

.0070 

.0000 

1.01 

1.1 

18028  lUr.Sl    V.iHglit. 

t                1 

V.aUght. 

1.05 

8.26 

1.66  ■ 

.0000.. 0218  .0200 

.0012 

.28 

.0020 

.0000 

.0.75 

0.8 

10152  Uaj  8    V.iHghL 

'               1 1 

V.aUght. 

1.00 

1 

4.06 

2.66  1 

.0014  .0840.  .0824 

.0022 

.80 

.0080 

.0001 

1.8S 

1.S 

19350  Jane  1;  V.iUgfat. 

SUght. 

1.7ft 

1 

6.10 

8.00 

.0012  .0374 

.0840 

.0084 

1 

.18 

.0080 

.0000 

1.18  1  0.S 

19694  Jaly  1 '  Nona. 

Blight. 

1.75' 

6.S6 

8.06 ; 

.0010  .0410 

.0400 

.0010 

.27 

.0000 

.0000 

1.85 

1.1 

19904  Ang.  2 

i 

V.  alight. 

Slifl^ 

2.65 

7.86 

6.00  : 

1 

.0010  .0020 

1 

.0000 

.0020 

.29 

.0090 

.0000 

8.16 

l.T 

20840  Sept.  1 

V.iUght. 

V.iHght. 

1.2ft 

5.90 

2.85! 

.0018.0320 

1 

.0284 

.0042 

.29 

.0020 

.0000 

1.31 

1.0 

20097' Oct.    4 

V.ilfght. 

V.aUght. 

0.08 

4.00 

2.26 

.0022 

.0292 

.0290 

.0002 

.83 

.0000 

.0001 

0.0» 

1.1 

21018  Nov.  1 

V.  slight. 

V.aUght. 

1.10 

6.86 

2.80 

.0000 

.0812 

.0284 

.0078 

.41 

.0080 

.0001 

0.08    S.0 

21412  Deo.  1 

V.aHght. 

BUght. 

1.26 

1 

5.60 

2.90 

.0010 

.0298 

.0278 

.0020 

.88 

.0060 

.0001 

1.14 

U 

Averages  hy  Years. 


- 

1889* 

- 

• 

2.24 

- 

- 

.0026 

.0410 

.0685 

.0025 

.28 

.0066 

.0001 

- 

- 

- 

1890 

- 

- 

0.91 

4.48 

2.01 

.0011 

.0248 

.0210 

.0083 

.24 

.0090 

.0001 

- 

1.S 

- 

1891 

- 

- 

1.80 

4.87 

2.80 

.0000 

.0297 

.0202 

.0085 

.23 

.0067 

.0001 

- 

1.S 

- 

1892 

- 

- 

1.44 

5.16 

2.57 

.0008 

.0808 

.0260 

.0042 

.25 

.0068 

.0001 

-   l.« 

- 

1898 

- 

- 

1.23 

4.62 

2.16 

.0018 

.0248 

.0212 

.0080 

.26 

.0081 

.0001 

0.98 

IJ 

- 

1804 

- 

- 

1.44 

4.94 

2.42 

.0007 

.0287 

.0214 

.0023 

.81 

.0043 

.0000 

l.fO 

I.J 

- 

1896 

- 

- 

1.19 

4.70 

2.46 

.0006 

.0285 

.0261 

.0024 

.82 

.0064 

.0000 

i.ie 

1.2 

- 

1890 

- 

- 

1.17 

4.74 

2.87 

.0011 

.0285 

.0800 

.0025 

.26 

.0081 

.0000 

l.tl 

1.0 

- 

1897 

- 

- 

1.40 

5.20 

2.70 

.0010 

.0382 

.0800 

.0026 

.82 

.0067 

.0000 

1.29 

■ 

1.8 

*  Jane  to  Deeember. 

NoTB  to  analyiet  of  1897:  Odor,  distinctly  Tegetable.— • 
brook,  at  ita  entrance  Into  Reservoir  No.  4. 


•  The  samplea  were  eoUsctsd  frao  the 
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BOSTON. 

ScDBUBr  RiYEB  SuppLT.  —  Chemical  Examination  of  Water  from  Beservoir  No,  4, 

Ashland, 


[Faita  per 

100,000.] 

• 

1 
1 

1 

Arn 

KASAJICB. 

RSSIDUB  OH 

EVAPOBA- 

TIOH. 

Ammoioa. 

^          Chlorine. 

NiTBOOKV 
AS 

i 

e 

0 

1 

K 

o 

1 

■J 

i 

& 

Loss  on 
Ignition. 

i 

Albuminoid. 

■ 

.0080 

• 

1 

5 

.0002 

6 

55 

1 

] 

00 

i 

18230 

Jan. 11 

V.sUgbt. 

V.aUght. 

0.76 

4.00 

1.70 

.0018 

.0286 

.0224 

.0012 

0.05 

1.3 

mu 

Feb.  1 

Bllfht. 

SUght. 

1.16 

5.45 

2.20 

.0016 

.0884 

.0806 

.0028 

.84 

.0070 

.0001 

1.10 

1.3 

1UT6 

tfar.  1 

y.iUght. 

SUght 

1.06 

4.20 

1.85 

.0018 

.0244 

.0218 

.0026 

.84 

.0050 

.0000 

0.85 
0.75 

1.3 

18927 

Mar.81 

SUghfc. 

V.aUght. 

1.00 

4.00 

1.65 

.0010 

.0212 

.0212 

.0000 

.88 

.0030 

.0000 

0.8 

19153 

May  8 

V.aUght. 

V.aUght. 

0.95 

4.05 

2.05 

.0020 

.0242 

.0284 

.0008 

.81 

.0030 

.0000 

0.68 

1.8 

ltt51 

June  1 

V.  alight. 

V.aUght. 

0.95 

4.05 

1.85 

.0018 

.0266 

.0242 

.0024 

.24 

.0030 

.0000 

1 

1  0.78 

0.6 

19e» 

jDly  1 

None. 

V.aUght. 

1.02 

8.80 

1.85 

.0080 

.0280 

.0214 

.0016 

.26 

.0000 

.0000 

0.85 

0.8 

1»66 

Ang.  2 

V.aUght. 

V.aUght. 

O.M 

8.65 

1.65 

.0004 

.0242 

.0210 

.0082 

.20 

.0000 

.0000 

0.74 

1.0 

aoui 

Sept.  1 

V.  slight. 

V.aUght. 

O.M 

8.70 

1.80 

.0010 

.0210 

.0900 

.0010 

.26 

.0000 

.0000 

i 

0.78 

0.8 

2M06 

Oct.   4 

V.tUgbi. 

V.aUght. 

0.08 

8.70 

1.45 

.0018 

.0198 

.0108 

.0000 

.28 

.0020.0001 

0.66 

1.1 

21019 

Nov.  1 

V.aUght. 

V.aUght. 

0.61 

3.05 

1.85 

.0024 

.0248 

.0100 

.0068 

.80 

.0080,. 0001 

1  0.64 

1 

1.8 

21413 

Dee.  ] 

Slight. 

Cona. 

0.70 

8.05 

1.85 

.0014 

.0244 

.0286 

.0008 

.88 

.0040.0001 

1 

0.67 

1.4 

Averages  by  Tears, 


. 

1888 

- 

- 

0.72 

8.88 

1.70 

.0007 

.0277 

- 

- 

.22 

.0054 

.0001 

• 

- 

m 

1889 

- 

- 

0.85 

8.48 

1.60 

.0016  .0251 

.0218 

.0083 

.28 

.0068 

.0002 

- 

- 

- 

1800 

- 

- 

0.61 

8.6T 

1.40 

.0008.0222 

.0101 

.0081 

.24 

.0006 

.0001 

- 

1.7 

- 

1801 

- 

- 

0.58 

3.24 

1.55 

.0006  .0187 

.0166 

.0031 

.20 

.0062 

.0001 

- 

0.0 

- 

1803 

- 

- 

0.64 

8.60 

1.52 

.0002 

.0200 

.0168 

.0082 

.28 

.0061 

.0001 

- 

1.1 

- 

1898 

- 

- 

0.77 

8.54 

1.68 

.0024 

.0206 

.0173 

.0083 

.28 

.0048 

.0001 

0.68 

1.0 

- 

1804 

- 

- 

0.83 

4.00 

1.78 

.0027 

.0202 

.0180 

.0022 

.20 

.0046 

.0001 

0.78 

1.1 

- 

1906 

1 

^ 

- 

0.80 

4.22 

2.04 

.0015 

.0246 

.0223 

.0028 

.82 

.0052 

.0000 

0.90 

1.1 

- 

1806 

- 

- 

0.75 

8.00 

1.86 

.0008 

.0280 

.0210 

.0020 

.27 

.0024 

.0000 

0.91 

0.0 

- 

1897 

- 

0.84 

4.07 

1.81 

.0017 

.0242 

.0224 

.0018 

.81 

.0027 

.0000 

f 

0.70 

1.1 

Nora  to  enalyaea  of  1897 :  Odor,  diatinctly  ▼egetable.    The  Iron  waa  determined  in  eleven  aamplea , 

the  average  amount  in  parte  per  100,000  being  .0005. The  aamplea  were  coUeeted  from  the  reservoir, 

sear  the  gate-honae.    No.  10066  waa  oolieoted  8  feet  beneath  the  anrfaoe,  and  the  othera  1  foot  beneath 
the  iorfaee.    7or  monthly  record  of  height  of  water  in  thla  reeervoir,  aee  table  on  page  135. 
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BOSTON. 

SuDBCRT  River  SvFPhY.  ^Mieroscapical  Examination  of  Water  from  Baerm 

No.  4y  Ashland. 

[Number  of  organltms  per  onbio  oeniimeter.] 


1S97. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jolj. 


Aug. 


Sept 


Oct 


Hot. 


Dee. 


Day  of  ezamination,  .       .       • 
Number  of  aample,    .       .       . 

PLANTS. 

DlatomaoesB,      •  . 

Cydotella,    .       .       .       . 

AlfiT^B 

Protoooeeua, 

Raphidlum,  .... 

Staurogenia,        .  . 

ANIMALS. 
Bhlzopoda,   .      .      .      . 

InAiBorla.     .      .      .      . 
Uroglena 

Vermes,  AaplaDchoa,   .      • 
CruBtaoea,  Dapbnla,  . 
MUcellaneotft  ZoiJiglcBa,  .       . 
Total, 


12 
18SS0 


4 
18411 


3 

18076 


1 

18927 


4 
10168 


2 
10851 


8 

10806 


8 

10065 


\ 


20841,20808  SlOMfliU 


1 

1 


1 
0 
0 


14 

14 


6 
0 
0 


4 
2 


6 
0 
0 


0 


44 

16 


2 
0 
0 


0 
0 
0 


447 
488 

t\ 

18 

8 


57 
42 


0 
0 
0 


14 


74 

8 

244 


24 


48 
8 
0 


4 
2 


8 

61 

0 


It 

S 

19 

8 

11 
0 


0 


2 

0 


0 
0 


1 


0 


.0 


pr. 


0 


t 

0 

1 

0 

0 

0 

0 

0 

0 

e 

0 

0 

0 

0 

0 

16 


0 


to 


2 


87 


10 


82 


46 


468 


70 


860 


124 


70 


44  >   M 

I 
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BOSTON", 

SoDBCBT  RiVEB  SUPPLY. —  Chemicol  Examination  of  Water  from  Reservoir  No, 

4,  collected  near  the  Bottom. 

[FarU  per  100,000.] 


.e 

8 

s 


a 
o 

3 
o 
« 

o 
o 


S 


18231 
18412 

uen 

18828 
19164 
10862 
1»0M 
19966 
30842 
30680 
21020 
21414 


1S97. 

Jan. 11 

Feb.  1 
tfar.  1 
Mar.  81 
tfay  8 
Jane  1 
Ju\f  1 
Aug.  2 
i3ept.l 
Oet.  4 
IJTov.  1 
Dee.  1 


ArPSABAVCB. 


I 


s 


Kbsidde  on 

EVATORA- 
TIOV. 


BUglit. 

y.ellglit. 

y.eUgbt. 

y  slight, 
y.  slight. 

y.eUght. 
KoDe. 

y.  slight, 
y.  slight, 
y.  slight, 
y.  slight. 

Slight. 


y.  slight. 

Blight. 
SUght. 

y.  slight. 

y.  slight. 

y.sught. 
y.sught. 
y.  slight. 

y.  slight. 

y.  slight, 
y.  slight. 

Cons. 


1.10 
1.10 
1.10 
1.00 
0.08 
0.06 
0.88 
0.66 
0.68 
0.68 
0.60 
0.70 


.4 

I 


6.70 
6.80 
6.16 
8.00 
4.80 
8.86 
8.80 
8.90 
8.86 
8.86 
8.86 
4.16 


I 


3 


2.80 
2.90 
8.40 
1.86 
S.OO 
1.86 
1.86 
1.70 
1.80 
1.60 
1.86 
1.00 


AXMOKXA. 


Albuminoid. 


I 


1 

it 


0 


.0020 
.0016 
.0048 
.0016 
.0034 
.0094 
.0084 
.0006 
.0012 
.0082 
.0020 
.0014 


.0282 
.0298 
.0260 
.0904 
.0200 
.0228 
.0900 
.0190 
.0106 
.0178 
.0210 
.0228 


.0268 
.0280 
.0240 
.0196 
.0900 
.0176 
.0182 
.0164 
.0172 
.0178 
.0210 
.0216 


KZTSOOSX 


i 


.0014 
.0018 
.0020 
.0008 
.0000 
.0062 
.0018 
.0020 
.0024 
.0000 
.0000 
.0012; 


.46 
.84 
.84 
.82 
.80 
.24 
.96 
.29 
.28 
.27 
.81 
.32 


.0080 
.0060 
.0060 
.0060 
.0060 
.0070 
.0080 
.0070 
.0070 
.0080 
.0080 
.0080 


.0001 
.0001 
.0000 
.0001 
.0000 
.0000 
.0003 
.0000 
.0000 
.0002 
.0001 
.0001 


1 

B 

6 


0.88 
1.09 
1.02 
0.78 
0.80 
0.70 
0.82 
0.72 
0.60 
0.66 
0.60 
0.67 


1.8 
1.8 
1.6 
0.8 
1.8 
1.6 
0.8 
1.8 
0.8 
1.8 
1.1 
1.6 


Averages  by  Tears, 


- 

1888 

- 

0.72 

4.08 

1.70 

.0026 

.0261 

- 

- 

.28 

.0060 

.0001 

- 

- 

- 

1880 

- 

- 

0.86 

8.66 

1.40 

.0028 

.0924 

.0108 

.0026 

.92 

.0086 

.0002 

- 

- 

« 

1880 

- 

- 

0.66 

8.07 

1.64 

.0017 

.0180 

.0168 

.0081 

.28 

.0190 

.0001 

- 

- 

1809* 

- 

- 

0.48 

8.a 

1.46 

.0002 

.0142 

.0108 

.0084 

.26 

.0100 

.0001 

- 

- 

1808t 

- 

- 

0.86 

4.16 

1.77 

.0024 

.0187 

.0102 

.0026 

.28 

.0196 

.0000 

0.74 

- 

18061 

- 

- 

0.80 

4.07 

1.67 

.0020 

.0107 

.0188 

.0014 

.80 

.0060 

.0000 

0.69 

- 

1808 

- 

- 

0.78 

4.07 

1.80 

.0012 

.0218 

.0186 

.0027 

.26 

.0080 

.0000 

0.88 

- 

1887 

- 

- 

0.86 

4.80 

1.04 

.0022 

.0228 

.0207 

.0016 

.81 

.0047 

.0001 

0.78 

*  September. 


t  Vebniary  end  September. 


X  July  and  Augnst. 


Non  to  analyeee  of  1807:  Odor,  distlnetly  ▼egetable.  The  average  amoant  of  Iron  found  in  these 
Mmples  was  .0118  parts  per  100,000. The  samples  wers  coUeeted  from  the  reeervoir,  near  the  gate- 
boose.   For  monthly  record  of  height  of  water  in  this  reservoir,  see  table  on  page  186. 
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BOSTON. 

Sudbury  River  Supply.  —  Chemical  Examination  of  Water  from  Sudbury  Bioer, 

at  Head  of  Reservoir  No,  2,  Ashland, 

[ParU  per  100,000.] 


• 

s 

Appka.ua.ncb. 

Kksiduk  on 

£VA.l*OIU- 
TION. 

AXXONIA. 

• 

1 

.40 

NiTBOGBN 
▲S 

i 

0 

p 
■a 
B 

5 

M 

o 

0.80 

• 

1 

1 

H 

Loaaon 
Ignition. 

2 

Albuminoid. 

■ 

1 

.0130 

• 

Si 
.0002 

1 

S 

• 

1 

Sus- 
pended 

• 

! 

1  *" 

18232 

Jan.  11 

V.  alight. 

y.  Blight. 

1.00 

6.70 

2.80 

.0012 

.0230 

.0212 

.0018 

18415 

Fob.  1 

V.  alight. 

Slight. 

0.00 

5.26 

1.65 

.0000 

.0172 

.0156 

.0016 

.40 

.0170 

.0000 

0.72 

18078 

Mar.  1 

V.  alight. 

y.  alight. 

0.06 

4.65 

1.85 

.0006 

.0222 

.0202 

.0020 

.36 

.0120 

.0000 

0.81 

18020 

Mar.31 

y.  alight. 

Slight. 

0.76 

8.25 

1.40 

.0006 

.0184 

.0144 

.0040 

.28 

.0060 

.0001 

0.67 

191&5 

May  3 

V.  alight. 

Slight. 

1.05 

4.45 

2.26 

.0014 

.0806 

.0288 

.0018 

.30 

.0070 

.0001 

0.00 

1035S 

Jane  1 

V.  Blight. 

Blight. 

1.30 

4.75 

2.25 

.0032 

.0302 

.0234 

.0018 

.21 

.0070 

.0000 

1.06 

1 

10607 

July  1 

None. 

Slight. 

1.28 

4.65 

2.80 

.0014 

.0254 

.0284 

.0020 

.27 

.0030 

.0001 

1.02 

10060 

Aug.  2 

Slight. 

y.  alight. 

2.20 

7.45 

4.75 

.0022 

.0474 

.0440 

.0034 

.34 

.0030 

.0000 

2.20 

20348 

Sept.  1 

None. 

Slight. 

1.46 

5.60 

2.55 

.0016 

.0318 

.0272 

.0046 

.33 

.0030 

.0000 

1.30 

20700 

Oct.  4 

V.  alight. 

Slight. 

1.00 

8.70 

1.75 

.0016 

.0266 

.0220 

.0046 

.28 

.0050 

.0001 

0.90 

21021 

Nov.  1 

ly.  alight. 

y.  alight. 

0.60 

4.20 

1.00 

.0014 

.0180 

.0178 

.0002 

.38 

.0000 

.0001 

0.62 

r 

21416  Deo.  1 

Slight. 

Cona. 

1.00 

4.35 

2.20 

.0008 

.0262 

.0232  .0030 

.30 

.0070 

.0001 

0.91 

Averages  by  Years. 


1888 

- 

- 

1.19 

4.76 

2.07 

.0018 

.0293 

- 

- 

.29 

.0108  .0002 

1880 

- 

- 

1.25 

3.62 

1.38 

.0013 

.0294 

.0267 

.0027 

.30 

.0080 

.0002 

1800 

- 

- 

0.82 

5.18 

2.09 

.0014 

.0256 

.0220 

.0036 

.30 

.0185 

.0001 

1801 

«■ 

- 

0.88 

4.35 

1.81 

.0008 

.0274 

.0286 

.0038 

1 

.26 

.0112 

.0001 

1892 

- 

- 

1.00 

4.71 

2.08 

.0006 

.0247 

.0214 

.0083 

1 

.28 

.0009 

.0001 

1898 

- 

- 

0.09 

4.57 

2.03 

.0010 

.0232 

.0196 

.0036 

.34 

.0068 

.0001 

1804 

- 

- 

1.31 

4.68 

2.17 

.0007 

.0231 

.0211 

.0020 

1 

.34 

.0059 

.0001 

1895 

- 

- 

1.07 

4.71 

2.20 

.0014 

.0801 

.0276 

.0025 

.86 

.0086 

.0001 

1806 

- 

- 

0.85 

4.13 

1.86 

.0012 

.0244 

.0219 

.0025 

1 

.29 

.0058 

.0001 

1807 

- 

- 

1.12 

4.83 

2.26 

.0013 

.0264 

.0288 

.0026 

1 

.83 

.0068 

.0001 

O.tt 
1.06 
0.99 
0.9S 
0.09 


l.T 
1.1 
l.S 
1.4 
l.S 
l.l 
0.9 
l.S 


Note  to  analyaea  of  1897:  Odor,  diatinetly  vegetable.^— The  aamplea  were  collected  from  the 
river,  near  the  old  dam  at  the  upper  end  of  Reaervolr  No.  2,  at  a  depth  of  1  foot  beneath  the  anrfBee. 


No.  34.]    EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON. 

SuDBURT  RiTER  SuppLT.  —  C^emtcaZ  Examinalion  of  Water  from  Reservoir 

No.  2»  Framingham. 

[Put*  p«r  100.000.] 


8 


6 
O 
3 

I 

a 


5 
i 


18S33 
18410 


Jan. 11 


alight. 
V.iltght. 
18679:  liar.  1    V.  alight. 


Feb.  1 


Appeaxajicb. 


2 


a 


Kesiduic  ov 

KVAfOMAf 
TIOH. 


1S930  Mar.  311 IV. alight 


191561 
19S54 


May   8 


JoDe  1 
196M!jaly  1 
1W70  Ang.  3 
20344  Sept.  1 
20701  Oct.  4 
tl022lNoy.  1 


V.  alight. 
V.  alight. 
V.  alight. 
Slight. 
Slight. 
Slight. 
V.  alight. 


2UlftDM.  1 II V.  alight. 


V.  alight. 
V.  alight. 
V.  alight. 
Slight. 
V.  alight. 
Slight. 
Slight. 
V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
Cona. 


0.80 
0.88 

0.00 

I 
0.72 

0.90 

1.10 

1.82> 

1.08 

1.06 

O.OSi 

0.65 

1.16 


5.40 
6.00 
4.25 
8.10 
4.00 
4.60 
4.66 
4.T0 
6.85 
4.26 
4.06 
6.10 


5 


2.10 

1.80 
1.00 
1.86 
1.66 
2.25 
2.80 
8.80 
2.80 
1.86 
2.06 
2.46 


Ammokxa. 

Albaminoid. 

1 

1 

1 

1 

GO 

1 

6 

.0036  .0182 


.0008 
.0000 

.0004 
.0010 
.0024 


.0160 
.0214 
.0164 
.0208 
.0278 


.0010  .0282 
.00081.0842 


.0016 
.0012 
.0014 
.0012 


.0888 
.0290 
.0252 
.0270 


.0162 
.0168 
.0186 
.0148 
.0196 
.Q282| 
.0202 


.0020 
.0002 
.0028 


.48 
.88 
.81 


.0016  .24 


.0012 
.0048 
.0020 


.0800.0042 


.0820 
.0200 
.0248 


.0068 

.0000 

0004 


.0262  .0018 

I 


.81 
.26 
.27 
.29 
.81 
.80 
.84 
.42 


KiTROOSX 

▲a 


I 


.0180 
.0260 
.0150 
.0070 
.0070 
.0000 
.0060 
.0050 
.0050 
.0080 
.0080 
.0070 


.0001 
.0001 

I 

.ooooj 

.OOOOi 
.0001 

I 

.0000' 
.OOOl' 
.0000 
.OOOOj 
.0001' 

I 

.0001 
.0001 


a 

0 

G 

6 


0.78 
0.70 
0.79 
0.67 
0.78 
0.97 
l.U 
1.14 
1.88 
0.77 
0.90 
0.94 


1.4 
1.1 
1.5 
0.8 
1.1 
1.1 
0.9 
1.0 
1.1 
0.8 
1.0 
1.7 


Averages  by  Tears, 


- 

1888 

- 

- 

1.08 

4.68 

2.01 

.0005 

.0800 

. 

.  1 

.80 

.0102 

.0001 

- 

- 

- 

1880 

- 

- 

1.04 

8.43 

1.26 

.0015 

.0296 

.0262 

.0044 

.29 

.0076 

.0002 

- 

- 

- 

1800 

- 

- 

0.77 

4.68 

1.88 

.0010 

.0285 

.0191 

.0044 

.28 

.0128 

.0001 

- 

1.7 

- 

1891 

- 

- 

0.72 

4.02 

1.68 

.0004 

.0280 

.0104 

.0086 

.24 

.0105 

.0001 

- 

1.0 

- 

1802 

- 

- 

0.89 

4.85 

1.02 

.0004 

.0281 

.0192 

.0089 

.29 

.0082 

.0001 

. 

1.8 

- 

1808 

- 

- 

0.98 

4.28 

1.86 

.0010 

.0219 

.0190 

.0029 

.81 

.0064 

.0001 

0.81 

1.2 

- 

1804 

- 

- 

1.12 

4.86 

2.06 

.0008 

.0216 

.0103 

.0023 

.88 

.0068 

.0000 

0.08 

1.3 

- 

1806 

- 

- 

1.08 

4.65 

2.06 

.0016 

.0244 

.0211 

.0083 

.84 

.0090 

.0001 

'  0.98 

1.2 

- 

1806 

- 

«■ 

0.74 

4.08 

1.87 

.0011 

.0238.0200 

.0083 

.80 

.0061 

.0001 

0.84 

0.0 

- 

1897 

- 

- 

0.96 

4.63 

2.04 

.0013 

.0252.0229 

1 

.0023 

.82 

.0087 

.0001 

0.80  1.1 

Nora  to  aiialya«a  of  1807 :  Odor,  dlatlnetly  vegetable. The  aamplea  were  ooUeoted  from  the  re». 

•rvolr,  Dear  the  gate-boaae,  at  a  depth  of  8  feet  beoeath  the  aurfaoe.    For  moDthly  record  of  height  of 
water  in  ihla  reeervoir,  ae«  table  on  page  135. 
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BOSTON. 

Sudbury  Riyeb  Supply.  —  iff cro«cop»caZ  Examination  of  WaJUr  from  Ettenm 

No.  2,  Framingham. 

[NQmber  of  organlamt  ptr  cqUc  oeotlmetar.] 


isflrr. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jone. 


J0I7 


Aug. 


8^t 


Oet 


Hot. 


D<t. 


Day  of  «xaaioatloii,  . 
Number  of  sample,    . 


U 
18288 


8 

18410|18«70 


1 
18980 


5 

19166 


8 
19364 


8 

19608 


8 

19970 


a 

20844 


6 
20701 


S   2 

21023121411 


PLANTS. 
DlatomacesB, 


Cvclotella, 
DIatoroa, 
Meloaira, 
Byoedra, 


CyanophycesB,  ClathrocyatU,  . 


Protococena, 


•       .       •       . 


5 

7 

8 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

3 

0 

0 

0 

0 

0 

0 

0 

t 

0 

0 

0 

s 

0 

0 

0 

0 

0 

280 


2 

2 


864 
0 
0 
2 


26 

10 


20 

22 

288 

172 

in 

14 

4 

16 

0 

2 

10 

268 

0 

6 

16 

0 

128 

28 

5 

0 

106 
10 

0 

1 

0 

0 

106 

66 

84 

0 

78 

84 

16 

0 

21 
0 

s 

2 


I 

0 


ANIMALS. 
Bblzopoda,  ActlDophrya, 


InAiBorla, 
Zo5thamnlnm, 


Vermes, 


CruBtaoea,  Cyclops, 


0 

0 


0 
0 


8 

0 


0 

0 


4 

0 

0 


0 

0 

0 

8 

0 

1 

17 

0 

0 

6 

6 

8 

17 

0 

0 

0 

0 

0 

0 

0 

0 

2 

6 

t 

0 

0 

6 

pr. 

0 

0 

1 

0 


JfUctUaneout,  ZoAglcra, 


Total, 


10 


15 


20 


29 


10 


21 


40 


41 


40 


298 


25 


448 


60 


84 


188 


60 


486 


IS 


227 


181 


0 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 
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B08T0X. 

Sudbury  Riyer  Supply.  —  Chemical  EzamituUion  of  Water  from  Walker's 

Brooke  Marlborough. 

[FWto  p«r  100,000.] 


m 

Q 

3 

^ 

tj 

P 

• 

O 

i 

o 

a 

S 

o 

« 

r< 

Q 

18SU 
1S401 
U66S 
18019 
19144 
19U1 
19685 
199T6 
S03S2 
WJ07 
S1007 
81401 


Jftn.U 
Ftb.  1 
Mar.  1 
Uu.Zl 
Majt  8 
JaiM  1 
July  1 
Ang.  2 
Sept.  1 
Oct.  4 
Hot.  1 
Dm.  1 


ArFSABAVCB. 


if 

1 


a 


Dlitlnet. 

Blight. 

Slight. 

BUght. 

Dlatloet, 

elftyey. 

V.  slight. 

Distinot. 

Blight. 

V.tUgbt. 

V.tllght. 

y.  slight. 

Slight. 


Slight. 

Cons.. 

earthy. 
Blight. 

Blight. 

Oons. 

Slight. 

Cons. 

Blight. 

V.sUgfat. 

y.  slight. 

y.  slight. 

Slight. 


0.40 
0.86 
0.63 
0.70 
1.2.) 
0.02 
1.18 
1.66 
0.42 
0.20 
0.16 
0.06 


Rbsidck  ok 

EVAPOBA- 
TIOH. 

•J 

1 

• 

r 

18.10 

8.00 

14.80 

6.00 

14.70 

4.80 

12.16 

8.76 

18.00 

8.80 

10.70 

2.60 

16.90 

4.40 

17.86 

6.80 

16.76 

4.10 

17.86 

6.00 

11.46 

4.66 

16.40 

4.46 

Ajocoioa. 


Albamlnoid. 

i 

1 

1 

il 

c 

H 

Q 

eo 

NiTBOOBK 
▲S 


* 


SQ 


.0710 
.1682 
.1686 
.0028 
.0868 
.0624 
.0884 
.0826 
.0082 
.0884 
.0874 
.0040 


.0240 
.0106 
.0288 
.0426 
.(1208 
.0868 
.0626 
.0102 
.0104 
.0124 
.0208 


.0216 
.0176 
.0184 
.0228 
.0682 
.0276 
.0826 
.0482 
.0180 
.0006 
.0124 
.0274 


.0006 

.0064 
.0012 
.0010 
.0044 
.0022 
.0082 
.0044 
.0012 
.0008 
.0000 
.0024 


2.60 
1.03 
2.08 
1.66 
1.44 
1.81 
1.67 
1.78 
2.19 
2.86 
2.81 
2.20 


.2100 
.1600 
.1660 
.1800 
.1160 
.1060 
.0660 
.1200 
.1440 


.1700 
.1880 


.0022 
.0026 
.0018 
.0014 
.0010 
.0012 
.0072 
.0180 
.0160 
.0112 
.0066 
.0026 


6 


5? 

o 


0.48 
0.42 
0.68 
0.60 
1.16 
0.07 
0.86 
1.72 
0.66 
0.22 
0.16 
0.74 


4.T 
4.0 
6.1 
4.7 
4.0 
6.1 
6.8 
6.4 
6.7 
6.4 
6.4 
6.T 


Averages  by  Tears, 


- 

1802 

- 

- 

0.49 

16.84 

4.86 

.0607 

.0274 

.0226 

.0048 

2.68 

.2076 

.0087 

- 

6.7 

- 

1806 

- 

- 

0.88 

14.06 

8.04 

.0837 

.0267 

.0180 

.0077 

1.06 

.1878 

.0020 

0.80 

6.2 

- 

1804 

- 

- 

0.46 

14.14 

8.62 

.0871 

.0217 

.0171 

.0046 

2.08 

.1888 

.0018 

0.47 

4.0 

- 

1806 

- 

- 

0.67 

14.71 

8.70 

.0202 

.0266 

.0214 

.0042 

2.04 

.1768 

.0036 

0.68 

6.1 

- 

1806 

- 

- 

0.68 

14.68 

8.07 

.0486 

.0200 

.0236 

.0064 

1.00 

.1676 

.0048 

0.68 

6.0 

- 

1807 

- 

- 

0.72 

14.70 

4.20 

.0670 

.0268 

.0246 

.0023 

2.01 

.1644 

.0066 

0.68 

6.6 

VoTS  to  soslysee  of  1807 :  Odor,  generally  dtstinetly  vegetable  and  masty,  beoomlng  stronger  on 
beating.— —The  samples  were  colleeted  from  the  brook  at  the  first  road  bridge  below  ICaple  Street* 
sboat  1  mile  sonth  of  the  oentre  of  the  eity  of  Marlborough. 
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BOST038^. 

Sddburt  River  Svffi.y.— Chemical  ExamiruUion  of  Water  Jrom  SeservoirNo. 

5,  SotUhboraught  eoUeeted  near  the  Surface, 

[FWto  per  100,000.] 


•a 

ApnuiAVOB. 

Rksiddb  cm 

EVAPOBA- 

nox. 

AMMOVU.. 

1 
1 

1 

1 

1 

NiTBOOBV 

AB 

• 

1 

a 

s 

• 

e 

Albuminoid. 

1 

5 

1 

1 

1 

^ 

5 

P 

1 

• 

1 

1 

• 

1  e 

• 

s 

1 

o 

1 

• 

s 

o  3 

1897. 

1 

18049 

Feb.  24 

DiatlDct, 

Slight. 

.77 

6.80 

2.66 

.0286 

.0286 

.0266 

.0080  .41 

.oaoo 

.0008  .68 

1.S 

18771 

Mar.  16 

clayey. 

DiltlDOt, 

Coos., 

.86 

6.00 

1.80 

.0260 

.0286 

.0268 

1 
.0018 '.40 

.0350 

1 
.0003  .62 

1.4 

clayey. 
Distinct. 

sandy. 

1 

18086 

tfer.  81 

Cons . 

.60 

4.06 

1.86 

.0260 

.0274 

.0210 

.0064 

.36 

.0280 

.0003 

.60 

1.4 

eartny. 

1 

10170 

May     6 

V.  slight. 

V.  alight. 

.60 

4.66 

1.70 

.0048 

.0263 

.0180 

.0082 

.86 

.0280 

.0005  .62 

1.9 

10362 

jQDe    1 

V  slight. 

Bllifht. 

.60 

6.06 

1.60 

.0076 

.0202 

.0102 

.0010< 

.88 

.0080 

.0002  .52 

1.9 

lOMG 

July     1 

IV.  slight. 

V.  slight 

.02 

5.70 

2.00 

.0000 

.0266 

.0214 

.0052' 

.86 

.0100 

.0002 1.71  '  1.8 

10076 

Aug.    2 

V.  slight. 

V.  slight. 

.64 

6.70 

2.80 

.OOftO 

.0274 

.02521. 00221. 36 
.0218!.  0038! '.87 

.0200 

.0005  .66 

2.0 

20840 

8«pt.    1 

V.  slight. 

V.  slight. 

.60 

6.00 

2.00 

.0014 

.0266 

.0100 

.0002' .63 

3.0 

20004 

Oct.      4 

Slight. 

Blight. 

.61 

6.06 

2.10 

.0088 

.0246 

.0246  .00001. 89 

.0080 

.00011 

.58 

2.1 

21016 

Nov.    1 

V.  slight. 

V.  slight. 

.46 

6.20 

2.10 

.0080 

.0240 

.0240 

.0000l!.44 

.0060.0001 

.64 

S.1 

21400 

Deo.     1 

Decided. 

Cons. 

.40 
.68 

6.40 

1.86 

.0082 
.OtOl 

.0266 
.0260 

.0228 
.0228 

.00281 

1 
1 

.48 

.0100 
.0176 

.0002 

.oooa 

.58 

3.1 

At**. 

6.70 

1.08 

i) 
.0081  -AO 

.60 

1 

2.0 

1 

Odor,  vegetable,  and  sometimes  mouldy,  beooming  somewhat  stronger  on  heating.    The  avsrece 

amount  of  Iron  in  these  samples  was  .0142  parts  per  100,000. The  samples  were  eollected  from  the 

reservoir  near  the  gate  house,  at  a  depth  of  1  foot  beneath  the  surface.  For  monthly  record  of  height  of 
water  in  this  reservoir,  see  table  on  page  186.  The  quality  of  the  water  of  thia  source  may  havs  bees 
aifectcd  during  much  of  the  year  by  work  Incident  to  the  completion  of  the  reservoir. 

Sudbury  River  Supply.  —  Microscopical  Examination  of  Water  f%om  Reiermr 

No.  5,  Southborough^  collected  near  the  Surface. 

[Number  of  organisms  per  cubic  oentimeter.] 


1897. 


Peb. 


Mar.  Apr. 


Msy. 


Jane 


July. 


Aug 


Sept. 


Oct. 


Not.!  Dec. 


Day  of  examination,  . 
Number  of  sample,    . 

PLANTS. 
DlatomaoeoB, 

Asterionella,         • 
Cyclotella,     . 
Bynedra,       • 

CyanophyceoB,   • 
Anabnna,     . 

Alfftt,        .       .       .       . 
Protoooocns,        • 


27 

18640 


16 
18771 


2 

18886 


7 
10179 


8 
19862 


3 

19600 


19976  20349 


6 

20604 


I 
21015,21409 


2 

1 

8 

486 

6 

14 

6 

146 

0 
0 
2 

0 
0 

1 

0 
0 
2 

126 

0 

844 

0 
0 

1 

0 

0 

10 

0 
2 

4 

8 
80 
60 

0 

0 

0 

0 

0 

0 

63 

16 

0 

0 

0 

0 

0 

0 

63 

8 

0 

0 

1 

0 

1 

414 

19 

42 

0 

0 

1 

0 

1 

872 

89 

0 

546    416 


544 
0 
1 


4M 
0 
2 


0       S 


0 


M 

10 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTOX. 

Sudbury  River  Supply.  —  Microscopical  Examinalum  of  Water  from  Reservoir 
No,  5,  Soulhborought  collected  near  (he  Surface — Concluded. 

[Number  of  orgftnlimi  per  eoMc  centimeter.] 


isflrr. 


Feb. 


Mer. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept 


Oct. 


Not 


Dec 


ANIMALS. 
Bhisopoda,  Actlnophryt,    .       . 

InfUBoiia, 

DinobryoD 

Bynnra, 

VermeB 

Croatacea, 

MUeellaneous,  ZoSglooa,    .... 

Total, 


0 
0 

0 
0 


0 
0 

0 
0 


0 
0 

0 

0 


0 

12 
8 


pr. 


0 
0 


pr. 


0 
0 


pr. 


2 

0 

0 

0 
0 


0 
0 

1 

0 


0 
0 

0 
0 


0 
0 

0 
0 


4 

0 
0 

t 

0 


40 


to 


15 


8 


M7 


8 


488 


119 


227 


675 


16 


547 


Sudbury  River  Supply. —  Chemical  Examination  of  Water  from  Reservoir  No* 
d,  Southborough^  collected  about  Midway  between  the  Surface  and  Bottom. 

[Peru  per  100,000.] 


I 

a 


a 
o 


18690 
18772 
18087 
10160 
19883 
19891 
199n 
20350 
20095 
21010 
21410 


At. 


1S»T. 

Feb.  24 

Her.  15 
Ifar.  81 
lUy     8 

Jnne 

July 

Aug. 

Sept. 

Get. 

Nov. 

Dee. 


ArPBARAVCB. 


1 

a 


8 


OQ 


Distinct, 
clAyey. 

Dletinct, 
claTey. 

Dlitlnct. 

V.  alight. 
V.  alight. 
V.  alight. 
V.  Blight. 
V.  alight. 
Slight. 
V.  alight. 
Dedded. 


Slight. 

Cona., 

iandy. 
Cona. 

Slight. 

aaody. 
V.  slight. 

Blight. 

V.  alight. 

V.  Blight. 

Slight. 

V.  alight. 

Gone. 


0.76 
0.80 
0.06 
0.00 
0.66 
0.68 
0.68 
0.02 
1.00 
0.48 
0.60 


0.67 


Rksidck  om 

EVAPOBA- 

TIOV. 

H 

Loason 
JgnltloB. 

6.80 

1.00 

6.06 

1.96 

6.00 

1.66 

6.25 

1.60 

6.00 

1.70 

6.26 

2.00 

6.90 

2.80 

6.96 

2.00 

6.10 

2.80 

6.16 

1.96 

6.60 

1.86 

6.72 

1.91 

AmiOBiA. 


Albamlnold. 

t 

•j 

i 

1 

w 

sl 

h 

H 

Q 

OS 

.0284 

.0260 

.0260 

.0060 

.0068 

.0088 

.0066 

.0026 

.0082 

.0016; 

.0028 


.0101 


.0280 
.0286 
.0280 
.0262 
.0206 
.0208 
.0248 
.0226 
.0264 
.0262 
.0244 


.0260 


.0268 
.0262 
.0214 
.0184 
.0164 
.0190 


.0022 
.0084 
.0066 
.0068 
.0062 
.0018 


.0228.0020 


.0200 
.0234 
.0232 
.0238 


.0217 


.0026 
.0020 
.0030 
.0006 


i 

-c 

o 

e 


.0088 


.40 
.40 
.84 
.86 
.88 
.87 
.86 
.36 
.89 
.44 
.46 


NiTBOOBlf 


e 


4 
& 

Si; 


.0800.0001 


.0280 


.0008 


.0800.0008 


.0260 
.0200 
.0070 


.0004 
.0006 
.0002 


.0100  .0006 


.0080 
.0070 
.0060 
.0120 


.0165 


.0004 
.0001 
.0001 
.0002 


.0003 


& 

B 

s 
« 

I 

a 

CI 

M 

o 


.68 
.66 
.60 
.66 
.62 
.61 
.66 
.66 
.61 
.66 
.49 


a 

« 


1.0 
1.4 
1.4 
1.7 
1.0 
1.7 
1.8 
2.1 
2.1 
8.6 
2.6 


.61     2.0 


Odor,  falotly  Tegetable,  becomlDg  atrooger  on  heating.    The  Iron  waa  determined  In  Atc  raroplea, 

the  BverBge  ftmonnt  In  parte  per  100,000  being  .Olh2. The  aamplea  were  collected  from  the  reaervotr. 

near  ibm  gate-hotiae,  at  deptha  ranging  from  14  to  22  feet  beneath  the  surface.    For  monthly  record  of 
height  of  wftt«r  In  Ihla  reaerTolr,  see  taole  on  page  136. 
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BOSTON. 

Sudbury  Riyer  Svfflt,—' Chemical  Examination  of  Water  from  Reservoir  No. 

5,  SotUhboroughf  collected  near  the  Bottom, 

[Parts  per  100,000] 


I 


»s 


18648 
18778 
18086 
10161 
10864 
10602 
10078 
20861 
20606 
21017 
2M11 


Av. 


8 

s 

m 

a 


Feb.  24 
Mar.  16 
Mar.  81 
May  8 
Jane  1 
Jnly  1 
Aag.  2 
Sept.  1 
Oet.  4 
Nov.  1 
Dee.    1 


ArpsAXioiox. 


a 


elavey. 
Hstlnct, 
clayey. 
'  itlnct. 


Dlfltinet, 

ell 
Dis 

eU 
Die 

V.aUght. 

SUght. 

V.aUght. 

V.  slight. 

DlstlDot. 

Slight. 

V.sUght. 

Decided. 


a 


Slight. 

OODB., 

sandy. 
Oons. 

SUght. 

Slight. 

Blight. 

V.sUght. 

Slight. 

Slight. 

Slight. 

Heavy. 


.80 
.76 
.68 
.62 
.68 
.70 
.60 
.84 
.67 
.47 
.55 


.66 


RaSIDDB  OM 

EVAPOBA- 

TION. 


d 


5.06 
6.86 
4.06 
6.86 
6.15 
5.85 
5.60 
6.05 
6.10 
6.85 
6.60 


I 

r 


6.76 


2.06 
1.00 
1.66 
2.15 
2.20 
2.10 
2.26 
2.20 
2.15 
2.25 
2.00 


2.06 


AmroHXA. 


Albuminoid. 

m 

'd 

• 

pSU 

^3 

1 

s 

1 

••  9 
a  Qi 

00 

.0286 
.0248 
.0254 
.0166 
.0224 
.0144 
.0024 
.0068 
.0026 
.0080 
.0024 


.0180 


.0246 
.0284 
.0278 
.0262 
.0224 
.0228 
.0242 
.02U 
.0280 
.0250 
.0252 


.0254 


.0212 
.0268 
.0206 
.0228 
.0188 
.0106 
.0204 
.0218 
.0224 
.0224 
.0282 


.0218 


.0084 
.0016 
.0072 
.0084 
.0086 
.0062 
.0088 
.0026 
.0056 
.0026 
.0020 


.0086 


I 

JS 

O 


.87 
.80 
.85 
.34 
.88 
.87 
.40 
.86 
.30 
.44 
.52 


NiTBOOU 


>i 


.0870 
.0280 
.0280 
.0250 
.0200 
.0100 
.0260 
.0120 
.0080 
.0050 
.0180 


.0008 
.0006 
.0008 
.0004 

.0006 

.0006 

I 

.0000 

.ooos' 

.0001: 
.0001 

I 

.0002 


B 

a 
■ 
c 

a 

e 
& 

M 

0 


.n  i.T 

.67    1.4 
.68    1.4 


.0102.0003 


102. 


.58 
.58 

.68 
.« 
.60 
.60 
.54 
.60 


60 


l.T 
1.9 
l.T 
U 
2.0 
11 
2.7 
5.8 


2.0 


Odor,  generally  Mntly  Tegetable,  beooming  somewhat  stronger  on  heating.    The  avenge  smeoBt 

of  iron  found  in  these  samples  was  .0206  parts  per  100,000. The  samples  were  eoUected  from  ibe 

reservoir,  near  the  gate-honse.   For  monthly  record  of  height  of  water  in  this  reservoir,  see  tabis  os 
page  186. 


No.  34.]    EXAMINATION  OF  WATER  SUPPLIES. 
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BOSTON, 

SuDBDBT  River  Supply.  —  Chemical  Examination  of  Water  from  Stony  Brook. 

at  Head  of  Beaervoir  No,  3.  Bouthborough, 

[PurU  par  100,000.] 


• 

3 

0 

3 

1 

O 

• 

Q 

^ 

0 

S 

a 

& 

18413 
18880 
180S1 
19U7 
U8W 
U880 
19987 
90845 
28702 
91028 
S1417 


Jan. 11 
Feb.  1 
Mar.  1 
Mar.81 
May  8 
Jone  1 
Jaly  1 
Aug.  2 
Sept.  1 
OeL  4 
Not.  1 
Doe.  1 


APPKAUA.NCB. 


a 
H 


a 

o 


Kksidub  on 
Evapora- 
tion. 


n 


I 


Ammonia. 


Albuminoid. 


I 


I 


CO 


Decided 

da 
Dlati 


clavey. 
iinet. 


Slight, 

milky. 
DiiUnol. 

V.  alight. 

V.  alight. 

V.  alight. 

V.  alight. 

None. 

Slight. 

V.  alight. 

Decided. 


NiraooBM 

AS 


i 


Cona. 

1.16 

10.86 

2.80 

.0140 

.0200 

.0242 

.0048 

.66 

.0600 

Cona. 

0.62 

7.76 

2.06 

.0660 

.0884 

.0880 

.0004 

.61 

.0400 

Slight. 

0.12 

8.06 

2.16 

.0128 

.0184 

.0144 

.0040 

.52 

.1160 

Blight, 

earthy, 
y.  alight. 

0.68 
0.66 

6.06 
6.86 

1.00 
2.10 

.0224 
.0086 

.0266 
.0240 

.0280 
.0208 

.0026 
.0082 

.87 
.34 

.0270 
.0260 

Blight. 

0.62 

6.90 

2.10 

.0116 

.0216 

.0186 

.0080 

.82 

.0200 

Blight. 

0.00 

6.40 

2.10 

.0086 

.0208 

.0106 

.0012 

.80 

.0120 

y.aUght. 

O.AO 

6.06 

2.26 

.0018 

.0240 

.0220 

.0020 

.88 

.0280 

None. 

0.08 

0.76 

2.00 

.0012 

.0006 

.0078 

.0018 

.58 

.0660 

Blight. 

0.60 

9,wi 

2.00 

.0080 

.0264 

.0242 

.0022 

.80 

.0080 

V.aUght. 

0.46 

6.16 

2.10 

.0014 

.0286 

.0220 

.0010 

.44 

.0060 

BUght. 

0.17 

12.66 

2.26 

.0080 

.0106 

.0104 

.0002 

.66 

.1060 

.0008 
.0004 
.0016 
.0008 
.0006 
.0004 
.0007 
.0004 
.0002 
.0001 
.0002 
.0008 


M 

o 


I 


I 


0.01 
0.61 
0.80 
0.67 
0.66 
0.60 
0.66 
0.64 
0.16 
0.66 
0.64 
0.16 


2.6 
2.8 
8.0 
1.4 
1.7 
1.8 
1.7 
2.0 
8.8 
2.0 
2.8 
4.0 


Averages  by  Tears, 


- 

1888 

.• 

- 

1.16 

6.26 

2.17 

.0080 

.0612 

• 

- 

.61 

.0806*. 0004 

. 

• 

- 

1880 

- 

- 

1.11 

6.04 

1.76 

.0061 

.0808 

.0280.0028 

.50 

.0276.0006 

- 

- 

- 

1800 

- 

- 

0.72 

7.81 

2.12 

.0088 

.0267 

.0226.0062 

.66 

.0262 

.0008 

- 

2.4 

- 

1801 

- 

- 

0.86 

6.16 

2.24 

.0047 

.0201 

.0266.0086 

.60 

.0226 

.0008 

- 

2.0 

- 

1802 

.• 

- 

0.06 

6.10 

2.86 

.0016 

.0201 

.0262.0000 

.40 

.0202.0002 

- 

1.0 

• 

1S08 

- 

- 

0.06 

6.06 

2.27 

.0027 

.0278 

.0287 

.0086' 

.60 

.0127 

.0002 

0.88 

2.0 

- 

1804 

- 

- 

1.82 
1.08 

6.41 

2.64 

.0028 

.0002 

.0240 

.0068' 

.40 

.0161 

.0001 

1.06 

2.0 

- 

1885 

- 

- 

6.66 

2.80 

.0041 

.0810 

.0266 

.0044 

.40 

.0106 

.0008 

0.08 

2.0 

- 

1800 

- 

- 

0.04 

7.47 

2.50 

.0060 

.0817 

.0268 

.0064 

.41 

.0187 

.0008 

0.04 

2.8 

- 

1807 

- 

- 

0.60 

7.48 

2.16 

.0108 

.0227 

.0206 

.0022. 

.46 

.0400 

.0006 

0.62 

2.6 

Hots  to  aaalysea  of  1807:  Odor,  generally  diatlnetiy  Tegelable. The  aamplea  were  eolleoted 

from  the  brook,  aboat  60  feet  below  the  firrt  road  abore  Ebeaerroir  No.  8,  at  a  depth  of  1  foot  beneath 
IbtMifJMe. 


1 
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BOSTON. 

SCDBURT  RrVER  SUPPLT. 


Chemical  Examinatvm  of  Water  from  Eesermr 
No,  5,  Framingham. 

[ParU  per  100,000.] 


• 

1 
% 

Appsaravcb. 

Kbsidub  ok 

EVAPOBA- 

Tioir. 

AmionL. 

• 

• 

o 

.52 

NiTROOKH 

AS 

1 

■ 

•a 

J 

• 
a 

6 
1 

K 

0 

• 

i 

1 

I 

Loaaon 
Ignition. 

1 

Albuminoid. 

i 

i 

1 

a 

f 

1 

« 

•8 

OQ 

: 

e 
e 

M 

a 

18286 

1S97. 

Jan.   11 

Blight. 

Blight. 

0.90 

7.95 

2.20 

.0044 

.0262 

.0260 

.0002 

1 
.0280.0003* 

:•» 

u 

18414 

Feb.     1 

DltUnet. 

Blight. 

1.10 

7.15 

2.15 

.0066 

.0226 

.0214 

.0012 

.47 

.0280  .0(^2  .78 

li 

2.1 

18681 

Mar.    1 

Slight. 

V.  alight. 

0.70 

6.65 

2.25 

.0142 

.0218 

.0190 

.0028 

.49 

.0980 

.0006, 

.67 

2.2 

18D82 

Mar.  81 

DiatlDct. 

Slight. 

0.55 

4.80 

1.65 

.0006 

.0180 

.0146 

.0084 

.38 

.0800 

.0002 

.66 

19158 

May     8 

Slight. 

Slight. 

0.48 

4.15 

1.25 

.0018 

.0192 

.0180 

.0012 

.32 

.0200 

.0002 

.42 

19356 

Jnne    1 

Distinct. 

Slight. 

0.60 

4.15 

1.90 

.0006 

.0836 

.0212 

.0124 

.80 

.0130  .0002  .50 

!i 

19700 

July    1 

Slight. 

Slight. 

0.48 

4.80 

1.60 

.0026 

.0220 

.0172 

.0048 

.36 

.0070 

.0003  .53 

1 

19968 

Aug.    2 

Slight. 

V.  alight. 

0.41 

5.00 

1.85 

.0008 

.0272 

.0182 

.0090 

.84 

.0100 

.0004 

!.64 

20346 

Sept.   1 

V.cllght. 

V.  alight. 

0.42 

4.75 

1.70 

.0026 

.0266 

.0192 

.0074 

.37 

.0070 

.0000 

.51 

20703 

Oct.     4 

Slight. 

Slight. 

0.45 

5.80 

1.80 

.0014 

.0218 

.0198 

.0020 

.38 

.0080 

.0000 

;.6S 

I 

21024 

Nov.    1 

V.  alight. 

V.  alight. 

0.60 

5.60 

2.10 

.0018 

.0276 

.0250 

.0026 

.42 

.0030 

.0002 

.63 

21418 

Dec.     1 

Decided. 

Cooa. 

0.44 

5.20 

1.50 

.0026 

.0254 

.0248 

.0006 '.41 

1 

.0060 

.0001 

.48 

Averages  by  Tears. 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


0.98 
0.84 
0.62 
0.60 
0.72 
0.90 
0.97 
0.86 
0.66 
0.59 


4.98 

1.79 

.0088 

4.89 

1.60 

.0042 

5.40 

1.84 

.0020 

4.75 

1.66 

.0082 

5.17 

1.97 

.0024 

4.97 

2.10 

.0028 

5.48 

2.20 

.0018 

5.48 

2.22 

.0027 

5.04 

1.92 

.0030 

5.42 

1.88 

.0084 

.0288 
.0806 
.0238 
.0242 
.0254 
.0259 
.0265 
.0273 
.0284 
.0248 


.0254 
.0197 
.0200 
.0219 
.0207 
.0281 
.0231 
.0193 
.0203 


.40 

.0218 

.0003 

1 

.0052 

1 
.42 

.0182 

.0003 

- 

.0041 

.40 

.0229 

.0002 

- 

.0042 

.88 

.0190 

.0002 

- 

.0085  .40 

.0211 

.0001 '- 

1 

.0052  .87 

1 

.0100 

.00011.77 

1 

.0002  .87 

.0084,  .41 

.0105 

.0042 '.41 

.0151 

.0001 

.81 

.0041 1. 87 

.0144 

.0001 

.68 

.0040 

.40 

t 

.0161 

.0002 

1 

.57 

1 

3.0 
l.T 
1.8 

1.7 
1.9 
1.8 
1.7 

1.9 


NoTK  to  analyaea  of  1897:  Odor,  diatinctly  Tegeuble;  In  Jane,  flahy  and  oily. The  aamplae 

were  collected  from  the  reserrolr,  near  the  gate.honee,  at  a  depth  of  8  feet  beneath  the  snrfaee.  For 
monthly  record  of  height  of  water  in  thia  reaerrolr,  aee  Ubie  on  page  185.  The  quality  of  the  wileref 
tbla  aonrce  and  of  Stony  Brook  may  have  been  affected  doring  much  of  the  year  by  work  incident  to  dw 
oonatraction  of  Reservoir  No.  5  on  Stony  Brook,  above  Roaervolr  No.  8. 
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BOSTON. 

Sudbury  Riybr  Supply.  —  Micro$eopieal  EzcmUnation  of  Water  from  Reservoir 

No.  d,  Framingham, 

[Nomb«r  of  orgaalaint  per  enbtc  oeotlmeter.] 


1S97. 


Jan. 


Feb. 


Mar. 


Apr. 


Uvj. 


Jane. 


Julj. 


Aug. 


Sept.;  Oct. 


Nov. 


Dec. 


li>9iy  of  ezaminatloD, 
Nnmber  of  sample,  . 


ANIMALB. 
Bhizopoda,  Actioopbrys, 


InftuBoria,    . 

DiQobryoD, 
Synnra, 
uroglena,    . 


VenneB, 


Crustacea, 


MUceOaneauB,  ZoiSglcea, 


TOTJiL, 


12 
18286 


4 

18414 


8 
18681 


1 
18982 


6 
10168 


8 

10866 


8 

10700 


8 
10068 


2 

20346 


6 

20703 


8 
21024 


2 
21418 


PLANTS. 

DiatomaceaDk     . 

Aatertonella, 
Cyelotella,  . 
MeloeliB,  . 
Bynedra,  . 
TabellarlA, . 

Cyanopbyceee, . 

AoabaBna,   . 
ClatbrooyaUa,     . 
ColoepbflBrlnni, 
Merlamopoedla,  . 

Alfirn. 

Botryeooona, 
Protoooceaa, 
StaarogenlA, 


64 

4 

4 

0 

204 


0 
0 
0 
0 


0 
0 
0 


•      . 


0 
0 
0 


pr. 


17 

0 
8 

0 

1 

18 


0 
0 
0 
0 


0 

2 
0 


0 
0 
8 
1 

4 


0 
0 
0 
0 


0 
0 
0 


0 
0 
0 

1 

6 


0 
0 
0 
0 


0 
0 
0 


0 
0 
0 


0 


20 


816 


46 


60 


8 

0 
0 
0 


40 


61 


n 

80 
0 

0 


428 

124 
18 
86 
40 

160 


0 

0 
0 
0 


0 

4 
0 


15 

8 
0 
8 


pr. 


469 

1|868 

66 
88 

0 

0 

296 

26 

872 

0 

0 

960 

141 

2 

188 
2 
1 
0 

0 
0 
2 
0 

94 

t 

0 
88 

0 

0 
0 
0 

0 

0 

146 

0 

44 

0 
188 

0 
0 
0 

1 

0 

pr. 

pr. 

892 

120 

128 

0 

10 

128 


0 
10 
10 

0 


811 

0 

140 
186 


50 

288 

874 

0 

110 

00 

16 

8 

6 

0 

82 

36 

2 

68 

6 

82 

64 

286 

60 

94 

18 

10 

68 

4 

6 

8 

4 

18 

14 

6 

10 

4 

0 

16t 

72 

78 

62 

0 

0 

94 

40 

22 

0 

10 

4 

2 

4 

0 

0 

0 

10 

18 

86 

0 
0 
0 

0 
0 
0 

0 
2 
0 

80 
0 
0 

0 

4 

4 

0 

0 

0 

0 

pr. 

85 


64 


489 


40 


980 


20 


1,882 


10 


744 


95 


806 


20 


406 


609 


266 

61 

60 

0 

2. 
163 


4 
0 
0 
0 


44 

22 

12 

0 


82 
0 
0 


20 


422 


1 
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BOSTON. 
COCHITDATE 


Supply. —  Chemical  Examination  oj  Water  from  Lake  (JochUwUe 

in  Wayland, 

[Parts  per  100,000.] 


■ 

s 

1 

^^ 

Ci 

Ci 

% 

5 

9 

« 

SQ 

a 

1S9? 

m 

18236 

Jan. 

11 

18417 

Feb. 

18682 

Mar. 

18933 

Mar. 

81 

19150 

May 

10357 

Jane 

19701 

Jaly 

10971 

Ang. 

20347 

Sept. 

20705 

Oct. 

21025 

Nov. 

1 

.  1 

21422 

Dee. 

2 

APPBAaAKCB. 

Rbsiduk  on 
EvAPoaA- 

TIOM. 

Amkovia. 

S         Chlorine. 

Niraoonr 

▲8 

1 

1      4. 

1   8 

3 
« 

5 

g 

M 

o 

■ 

S 

s 
H 

• 

1 

* 

o 

§ 

Loss  on 
Ignition. 

1 

Albamlnoid. 

1 

• 

1 

7* 

1 

1 

• 

► 

m 
« 

Sus- 
pended. 

• 

• 
• 

c 

■ 

Slight. 

Slight. 

.25 

6.80 

1.85 

.0006 

.0216 

.0170 

.0046 

1 

.0100  .0002 

1 

.39  1  2.3 

V.elight. 

Slight. 

.40 

5.50 

1.55 

.0004  .0178 

.0164 

.0014 

.56 

.0170  .0001 

.45    1.9 

1       1 

Slight. 

V.  alight. 

.40 

5.60 

1.65 

.0008 

.0212  .0196 

.0016 

.56 

.0180  .0001 

.49    2.1 

Slight. 

Slight. 

.35 

5.00 

1.95 

.0018 

.0180,  .0162 

.0018 

.52 

.0180  .0001 

.43    1.8 

V.  alight. 

V.  slight. 

.83 

4.85 

1.20 

.0006  .0184  .0180 

1 

.0004 

.50 

.0150  .0002 

1          1 

.56  '  S.3 

Dietinct. 

Slight. 

.30 

4.75 

1.65 

.0008  .0252*. 0170 

1 

.0062 

.48 

.0070.0002 

.50    M 

t 

V.  Blight. 

V.  slight. 

.30 

4.65 

1.85 

.0016 

.0202 

.0178 

.0024 

.52 

.0050.0002 

.44 

1.8 

V.  Blight. 

V.  slight. 

.18 

4.70 

1.75 

.0004 

.0194 

.0158 

.0036 

.49 

.0070 

.0000 

1 

.45 

2.0 

V.  slight. 

V.  slight. 

.23 

4.70 

2.25 

.0018 

.0204 

.0168 

.0086 

.49 

.0020.0000 

.41 

2.0 

V.  slight. 

V.  slight. 

.32 

5.05 

1.70 

.0004 

.0192 

.0154 

.00381 

.53 

.0030.0001 

.44 

3.0 

V.  Blight. 

V.  slight. 

.26 

5.00 

1.90 

.0012 

.0194 

.0194 

.0000 

.50 

.0020 

.0002 

.89 

2.1 

V.  slight. 

Slight. 

.39 

4.85 

i 

1.50 

.0038  .0212 

.0170 

.0042 

.50 

.0070 

.0000|.36 

1 

2.« 

Averages  by  Years, 


1888 

1889 

1890  i 

1891 

1892 

1893 

1894 

1895 

1896 

1897 


I 


;.i9 

I 

.33 
.21 
.24 
.15 
.21 
.20 
.25 
.28 
.31 


4.90 

1.24 

5.08 

1.62 

4.74 

1.03 

4.66 

1.44 

4.61 

1.35 

4.64 

1.58 

4.76 

1.69 

5.08 

1.68  , 

4.89 

1.65  ^ 

5.11 

1.73 

.0033  .0217 

.0025  .0210  .0177;. 0033 

I    I    ' 
.0016.0184.0149.0035 

.0017  .0182  .0145'. 0087 

.0018.0168.0133.0035 


.0015 
.0008 
.0015 
.0012 
.0012 


I 


.0168 
.0163 
.0178 
.0176 
.0202 


.0138  .0030 
.0137!  .0026 
.0153  .0025 


.0145 
.0172 


.0031 
.0080 


.43 

.46 

.49 

.42 

.48 

.46 

.51 

.51  I 

.50 

.52 


.0127 
.0206 
.0206 
.0212 
;.0152 
.0098 
.0070 
.0112 
.0122 
.0002 


.0003 

I 
.0003 

.0003', 

I 

r 

.00021 

I 
.0001 


I 
I 

.    1.8 
-    2.0 


.0002  .30 

.0001;  .37 

I 
.0001  .42 

.0001  .45 


.0001 


.44 


2.0 
2.1 
3.1 
1.9 
2.1 


Nora  to  analyses  of  1897 :  Odori  vegetable  and  sometimes  mouldy ,  becoming  stronger  on  heatiDg. 

The  samples  were  collected  in  the  gate-honse.    For  monthly  record  of  height  of  water  in  this  Iske. 

see  table  on  page  136. 
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BOSTON. 

CocmTUATB  SvFPtx.  —  Microscopical  Examinalum  of  Water  from  Lake  CfochU- 

uale  in  Wayland, 

[Number  of  orgmaUmt  per  onblo  oentimeter.] 


Infusoria, 


MallomoDas, 
Bynara, 
Traehelomonaa,  . 


Crustacea, 


1S»7. 

Jan.  Feb. 

Mar. 

Apr. 

Maj. 

Jane. 

Jaly. 

Aog. 

Sept  Oct 

Not. 

Dee. 

Diy  of  examlnatloD,  .... 
Namber  of  mmple,    .... 

12 
18286 

4 
18417 

8 
18882 

1 
18088 

6 
10150 

3 
10867 

8        8 
10701 10071 

2 

20847 

6 
20705 

8 
21025 

8 
21422 

PLANTS. 
Diatomacee, 

Aaterionella, 
Cyelotella,  . 
Frafellaria,  . 
Meloelrm,  . 
Bynedrm, 
Tabellarla,    . 

CyanopbyceoB,  . 

Anabena, 
A  pbanixomenon , 
Clathroeystlt, 
MicrocyatiB, . 
OMiUarla,     . 

ProtoeoccnB, 


ANIMALS. 
Rhlzopoda,  Aetlnopbrya,    . 


MUc€lUuuou9,  ZoSflcBa,   . 


Total, 


876 

628 

m 

288 

1M 

888 

162 

276 

82 

100 

26 

68 

48 

44 

0 

0 

12 

204 

0 

0 

0 

0 

0 

0 

476 

204 

70 

130 

78 

0 

0 

48 

4 

4 

24 

118 

0 

66 

26 

64 

16 

608 

88 

18S 

12 

6 

0 

14 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

0 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

86 

182 

12 

6 

0 

1 

0 

0 

0 

C 

2 

8 

0 

0 

0 

0 

0 

0 

to 


768 


288 

0 
64 
0 
0 
0 
204 


0 

0 

0 

68 

0 


8 

2 


88 

0 
8 
0 
7 
16 
8 


M 

21 
0 
0 
0 
0 


87 
16 


152 

208 

278 

80 

24 

168 

6 

2 

16 

28 

04 

84 

0 

0 

24 

46 

40 

2 

42 

48 

84 

48 

4t 

tt 

28 

28 

2 

0 

10 

18 

14 

4 

2 

0 

0 

2 

0 

0 

0 

88 

18 

2 

78 

8 

0 

40 


806 


40  t    80 


200 


840 


85 


108 


006 


10 


862 


08 


ffO 


816 


2,080 

240 
32 
28 

824 

8 
1,448 


118 

4 

104 
0 

4 
0 


18 
16 


0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

4 

28 

88 

25 

21 

0 

0 

0 

8 

2 

2 

5 

20 
0 
2 

24 

0 

60 

5 
8 
6 

6 

4 
4 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 

1 

0 
0 
0 

0 
0 
0 

0 
0 

1 

pr. 

0 

pr. 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

8 

2 
0 

4 


278 


818 


to 


2,288 
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BOSTON. 

CocHiTUATB  Works. 


Chemical  ExanUnatmn  of  Water  from  a,  Ftmeet  at  (he 
State  Hotise,  BoHon, 

[ParU  per  100,000.3 


• 

6 

APrSABAVCS. 

Rbsidctb  cm 

EVAPOBA- 

nov. 

Ammobia. 

1 

s 

.46 

KiTBOOEM 

AB 

a 

i 

1 

• 

«x 

1,       !  Color. 

3 

• 

Lota  on 
Ignition. 

1 

Albnminold. 

• 

8 
1 

• 

'ii  ' 

• 

t 

1 

s 

CO 

c 

s 

« 

• 

c 
c 

18418 

1S99 

Feb. 

t 
• 

1 

Blight 

Blight. 

6.86 

2.10 

.0008 

.0170 

.0162 

.0008 

.0280 

.0002 

.81 

1.8 

18088 

Mar. 

1 

V.ellght. 

V.aUgbt. 

0.63 

6.05 

2.16 

.0022 

.0176 

.0102 

.0014 

.44 

.0200 

.0001 

.67 

1.0 

18084 

Apr. 

1 

V.elight. 

V.tlight. 

0.60 

4.80 

1.66 

.0020 

.0144 

.0188 

.0006 

.88 

.0200 

.0001 

.62  1.4 

10160 

lUj 

4 

V.tllght. 

Blight. 

0.56 

3.05 

1.10 

.0006 

.0172 

.0126 

.0046 

.86 

.0100 

.0000 

.63 

1.8 

10370 

Jone 

8 

V.ellgbt. 

Blight. 

0.70 

4.86 

1.60 

.0008  .0212 

.0106 

.0046 

.88 

.0180 

.0000 

.6S 

1.6 

10702 

July 

1 

V.eligbt. 

Blight. 

1.02 

4.66 

2.00 

.0002  .0214 

.0206 

.OOOK 

.86 

.0120 

.0000 

.72 

1.S 

10072 

Aag. 

2 

V.ellgbt. 

V.ellght. 

0.60 

4.80 

1.05 

.0002 

.0106 

.0184 

.0012 

.87 

.0160 

.0000! 

.66 

1.4 

90848 

Sept. 

1 

V.ellgbt. 

V.eligbt. 

0.62 

5.10 

2.10 

.0006 

.0214 

.0202 

.0012 

.88 

.0130 

.0000 

1 

.67  l.» 

20704 

Get. 

4 

V.eligbt. 

V.  slight. 

0.60 

6.10 

2.10 

.0016 

.0210 

.0186 

.0024 

.88 

.0060 

.0001 

.56 

1.6 

21026 

Not. 

1 

V.  •light. 

V.  eltght. 

0.44 

4.50 

1.80 

.0006 

.0230 

.0280 

.0000 

.40 

.0060 

.0001 

.54 

l.T 

21402 

Deo. 

I 

V.eUgbt. 

Blight. 

0.86 

4.60 

1.80 

.0004 

.0180 

.0180 

.0000 

.60 

.0110 

.0000 

.61 

1.8 

Averages  by  Years,* 


1888 

- 

.88 

4.04 

1.68 

.0012 

.0215 

- 

- 

.40 

.0188 

1880 

t 

- 

.61 

4.71 

1.48 

.0005 

.0100 

.0176 

.0023 

.42 

.0272 

1800 

- 

- 

.86 

.  4.70 

1.25 

.0008 

.0160 

.0148 

.0021 

.42 

.0241 

1801 

- 

.87 

4.80 

1.68 

.0006 

.0161 

.0186 

.0026 

.87 

.0227 

1802 

- 

- 

.87 

4.70 

1.67 

.0007 

.0168 

.0188 

.0080 

.41 

.0210 

1808 

- 

- 

.61 

4.54 

1.84 

.0010 

.0174 

.0147 

.0027 

.88 

.0148 

1804 

- 

- 

.60 

4.64 

1.83 

.0006 

.0160 

.0150 

.0010 

.41 

.0106 

1806 

- 

- 

.72 

4.00 

2.02 

.0006 

.0107 

.0175 

.0022 

.40 

.0171 

1806 

1 

- 

.40 

4.20 

1.67 

.0006 

.0166 

.0142 

.0028 

.87 

.0166 

1807 

- 

- 

.66 

4.82 

1.84 

.0000 

.0108 

.om 

.0016 

.40 

.0187 

"i  ' 

-  1.7 

-  l.» 


.0002 

I 
.0008 

I 

.0001 
.0001 
.0001 

.0001  .60  '  hi 
.0001 '.68  1.7 
.0001  >.6»  0.7 
.000l|'.56  1.4 
.0001 1.64     1.6 


*  Previoat  to  1807  theee  eemplee  were  collected  from  •  faaoet  at  the  Inetltiite  of  Technolofy.  The 
eharacter  of  the  water  at  tble  place,  however,  doee  not  differ  materially  from  that  of  the  water  drawn 
from  the  tap  at  the  Btate  Honie. 


Nora  to  analyses  of  1807 :  Odor,  ▼egetable;  of  the  last  sample,  none,  becoming  faintly  musty  on 
heating. 
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BOSTON. 

CoGHiTUATE  WoRKS.  —  MicToscopical  Examination  of  Water  from  a  Faucet  at 

the  State  Houae^  Boston. 

[Namber  of  orgmniiniB  p«r  enbie  Mntlmeter.] 


1897. 


Feb. 


Mar. 


Apr. 


Mmj, 


Jone. 


J11I7. 


Aug. 


Sept 


Oct 


Not. 


Deo. 


Day  of  ezamfautlOD,  . 
Number  of  eample,     . 

PLANTS. 
Dlatomaceas, 

Aiterlonella, 

Cyclolella,  .  .  .  . 
Fraglluia,  .... 
Meloelra.  .... 
Tabellarla,    .       .       .        . 

CyanopbycesB,  Anabaena, . 

Algm, 

ANIMALS. 
Bhlzopoda,  Actinopbr  JO,    . 

Infusoria,      .      .      .      . 
DtnobryoD,   .       .       .       . 

VermeB,  Anaroa,    . 
MUuUaneoHt,  Zodglcea,    . 
Total, 


8 
I84l8il8688 


1 

18064 


0 
10160 


6 
10870 


8 
10702 


8 
10072 


8 

30818 


5 
20704 


8 
1210861 


2 
21403 


144 

44 

10 

0 

80 

68 


16 
0 
0 

48 

20 


0 


II 

18 
0 
0 

11 
0 


0 
0 


S04 

76 

0 

0 

188 

68 


10 

180 

0 

7 

816 


0 

s 


w 

1 

78 

0 

8 

168 


0 
1 


8 
1 
0 
6 
4 


8 

te 


100 

82 
8 
0 
6 

48 


4 
t 


10 
8 


s 

0 


0 

t 

3 


8 
6 

0 


0 
0 

0 


0 
0 

0 


It 

18 


0 
0 

0 


70 
14 
78 
0 
88 


10 
4 


<56 

64 

0 

84 

86 

180 


0 
4 


887 

48 
1 
0 

16 

176 


0 
I 


0 

t 

0 

0 


34 


0 


1 
0 


to 


15 


85 


40 


8 


t5 


15 


0 


174 


100 


63 


422 


81 


181 


286 


247 
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BOSTON. 

Mtstic  Supply.  —  Chemical  Examinalion  of  Water  from  Mt/stic  Lake. 

[Pirta  per  lOO.OIXI.] 


Averaget  by  Ytart. 


IKS 

1K« 

1»1 
1M2 

1SW 

ISM 

18«S 
ISM 

- 

\ 

.11 
.18 

10. M 
SKO 
11.62 

1&.S0 

ii.ss 

l.Sl 

a.«i 

'.oiu 

.0381 

.ouo 

'.OlM 
.0103 

.02X3 

.0208 

.OMt 
.OSTl 

,01K 
OlDO 
.0108 

ooss 

OOM 

oou 

00S3 

.oom 
.oosg 

.0003 

1;" 

l.fiS 

::: 

•H 

■3  ■■ " 

■"»^  -'■-■ 

.mi. it  h.: 
ooiysa   i.t 
.ooos'.tJ   M 

0006  .M  '  t-i 

KOTB  la  iiDiilT*n  of  laOT :  Odor,  genenillj  diuloclly  vcgMibIa,  fisqusDilr  mouldy  01 

un  BDplMUDt. Tha  HrnplM  nm  coUaclcd  from  Ihe  lika,  nnr  Ibe  giie.hoDne.    ] 

icord  of  holghL  of  viler  In  Ihla  lake,  lee  uble  on  page  1U. 
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BOSTON. 

Mystic  Supply.  —  Microscopical  Examination  of  Water  from  Mystic  Lake. 

[Nninber  of  orguiiaiiM  per  cubic  coDtimeter.] 


1S97. 


Jan. 


Feb. 


Mar. 


Mar. 


May 


Jane. 


July. 


Aug. 


Sept 


Oct.    Not. 


i/ec« 


Day  of  ezADilDAtion, . 
Nnmber  of  aampto,    • 


PLANTS. 
DiatomscesB. 


Syoedra, 


CyanophyceiB,  AnabiDDa, 


Alg89, 


ANIMALS. 
Infiisorla, 

Ciliated  InfusorlaD, 


Vermes, 


Crustacea,  Cyclops, 


MiK€llaneou9f  Zo&glosa, 


Total, 


12 


[1823718306 


2 

18667 


31 
18018 


4 
10143 


10 
10502 


8 


1068010062 

I 


2083720706 


2 
21010 


1 
0 


6 

3 


10   80 


50   60   10 


180 


12 


71 


06 


164 


77 


237 


220 
220 


15   40 
81   52 


10 
72 


5 

61 


2 

21404 


86 

68 

48 

3 

2 

5 

5 

22 

80 

0 

16 

24 

2 

2 

6 

6 

20 

26 

0 

0 

0 

28 

0 

0 

0 

0 

0 

8 

15 

14 

24 

2 

3 

2 

80 

14 

152 
128 


1 

4 

2 

11 

5 

2 

5 

7 

2 

10 

12 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

12 

0 

0 

0 

0 

0 

0 

0 

1 

« 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

0 

8 
2 


0 
60 

222 


Table  showing  Monthly  Heights  in  Feet  above  Tide-marsh  Level  of  the  Water  in 
the  Lakes  and  Storage  Reservoirs  of  the  Boston  Water  Works^  from  which 
Samples  of  Water  were  collected  during  the  Year  IS 97. 


r  No.  9 
Boards, 

r  No.  8. 
Crest, 

1 
r  No.  4. 
Boards, 

1 
r  No.  6. 
Boards, 

Pond. 
Water, 

^1 

Lake. 
Water, 

1997. 

esenrol 

Flash 

167.12. 

pservol 
Flash 

295.00. 

5^ 

5bS 

ystIc 

High 

7.00. 

1    - 

OS 

2> 

a: 

at 

h. 

J 

1  s 

Jan.     1, 

162.63 

174.82 

106.11 

. 

266.41 

148.78 

127.43 

6.34 

Feb,     1. 

161.37 

178.31 

100.80 

. 

271.59 

149.50 

128.75 

6.85 

March  1,    . 

162.50 

174.44 

204.10 

218.16 

276.04 

149.21 

129.26 

6.14 

April    1, 

167.21 

175.20 

218.70 

230.41 

287.63 

149.45 

133.86 

6.48 

May     1.    . 

167.66 

176.45 

215.38 

232.22 

292.31 

140.40 

134.27 

6.67 

Jane    1,    , 

166.86 

176.56 

215.38 

233.02 

294.83 

140.87 

134.24 

6.80 

jQly     1, 

162.00 

176.76 

215.34 

233.21 

295.00 

140.32 

188.02 

6.83 

Ang.    1,    . 

167.77 

176.60 

200.04 

233.17 

294.23 

149.14 

133.16 

6.74 

Sept.    1,    . 

163.54 

172.82 

210.23 

233.31 

294.89 

149.11 

132.61 

6.04 

Oct.      1, 

162.80 

109.12 

205.65 

2.31.96 

294.77 

148.39 

181.09 

1.87 

Nov.     1,    . 

162.70 

160.70 

200.97 

226.16 

291.66 

148.83 

129.4.1 

-0.82 

Dec.     1,    . 

163.42 

170.63 

203.04 

231.02 

292.06 

147. S4 

129.86 

8.02 
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BOXFORD. 

BOXFORD. 

For  analyses  of  water  from  Bald  Pate  Pond  in  Boxford,  see 
Groveland. 

Water  Supply  op  Bradford. 

This  town  was  annexed  to  Haverhill  Jan.  1,  1897.     For  analyses 
of  samples  oP  water ,  see  Haverhill. 


Water  Supply  op  Braintree. 

Chemical  Examinaiion  of  Water  from  the  FiUer-gaUery  of  the  BrairUree  Water 

Works, 

[Parte  per  100»000.] 


Averages  by  Tears, 


Date  of 

Collection. 

1 

Appkarahcb. 

A 

Ammohia. 

i 

I 

NlTBOOKM 
A8 

Oxygen 

Contamed. 

• 

m 
§ 

t 

at 

s 

1 

a 

■ 

1 

«s 

1 

i 

h4 

Albu- 
minoid. 

• 

1 

• 

1 

S 

18281 

Jan. 

10 

None. 

None. 

.02 

6.80 

.0000 

.0060 

0.04 

.0380 

.0000 

.06 

1.7 

.im 

18468 

Feb. 

0 

None. 

None. 

.03 

6.06 

.0002 

.0000 

0.00 

.0880 

.0000 

.07 

2.3  .OOU 

18008 

Mar. 

8 

None. 

None. 

.02 

4.00 

.0008 

.0002 

0.02 

.0860 

.0000 

.10 

1.8 

.0080 

18060 

Apr. 

5 

None. 

V.  alight. 

.02 

6.00 

.0004 

.0080 

0.02 

.0400 

.0000 

.10 

2.1 

.0040 

10225 

May 

12 

None. 

None. 

.06 

4.00 

.0004 

.0000 

0.88 

.0280 

.0000 

.16 

1.0 

.0000 

10380 

June 

7 

None. 

None. 

.10 

4.10 

.0004 

.0006 

0.80 

.0180 

.0000 

.14 

1.0 

OQSO 

10743 

July 

8 

None. 

V.aUght. 

.06 

4.00 

.0018 

.0060 

0.87 

.0880 

.0000 

.14 

2.0 

.0000 

20018 

Aug. 

0 

None. 

None. 

.03 

6.80 

.0022 

.0080 

0.82 

.0180 

.0000 

.12 

2.8 

.0100 

20804 

Sept. 

8 

None. 

None. 

.06 

6.60 

.0002 

.0074 

0.88 

.0120 

.0008 

.14 

2.2 

.osoo 

20728 

Oet. 

6 

None. 

None. 

.06 

6.60 

.0010 

.0064 

0.08 

.0180 

.0000 

.07 

2.1 

.0010 

21064 

Not. 

8 

None. 

V.  alight. 

.04 

6.00 

.0010 

.0000 

1.00 

.0180 

.0001 

.07 

2.1 

.0010 

21485 

Deo. 

7 

None. 

V.  alight. 

.04 

0.90 

.0022 

.0072 

0.00 

.0670 

.0000 

.07 

2.6 

.0100 

- 

.* 

- 

mm 

.07 

7.14 

.0000 

.0046 

0.86 

.0048 

.0006 

- 

- 

- 

- 

1892 

- 

- 

.02 

4.00 

.0002 

.0080 

0.76 

.0192 

.0001 

- 

1.8 

.QU3 

- 

1893 

- 

- 

.03 

4.72 

.0002 

.0049 

0.88 

.0808 

.0001 

.10 

1.8 

.0037 

- 

1894 

- 

- 

.04 

6.19 

.0004 

.0048 

0.80 

.0688 

.0001 

.10 

1.7 

.0135 

- 

1806 

-  ' 

- 

.12 

6.82 

.0004 

.0000 

0.89 

.0800 

.0002 

.13 

2.0 

.0417 

- 

1896 

- 

- 

.08 

6.65 

.0000 

.0061 

0.80 

.0829 

.0000 

.12 

1.7  !.0005 

1 

- 

1897 

- 

- 

.04 

6.20 

.0010 

.0058 

0.00 

.0287 

.0001 

.10 

2.0 

.0090 

•  June,  1887,  to  May,  1888. 

NoTS  to  analysea  of  1897 :  Odor,  none. The  aamplea  were  collected  from  a  faucet  at  the  pomp- 

Ing  atation. 
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BBAIKTREB. 

Chemieal  ExaminaHan  of  Waier  jrnm  LUUe  Fond,  Braintree, 

[Puto  per  100,000.] 


a 

a 
25 


0 
O 

8 

9 


20017 
20393 


1M7. 

Aug.    9 

Sept.   8 


Appbabavob. 


y.  slight. 
V.tUght. 


V.ilight. 
y.  slight. 


.10 
.20 


Rbudub  oh 

ETAPOBA' 
TIOB. 


4.80 
4.10 


!l 


I 


1.70 
l.W 


Ahmobia. 


i 


.0006 

.OOIS 


Albamlnofd 


s 


I 


.0SS6 
.0374 


.0103 
.0202 


i 

09 


.0084 
.0012 


.82 
.80 


NlTBOOBN 


I 


.0020 
.0000 


i 

5 


.0000 
.OOOOi 


1 


I 

cs 

I 

M 

o 


8 


» 


.63 
.48 


0.8 
1.0 


Odor,  fftlnttj  vegetable,  beodmlng  •troDgar  on  heetiDg;  of  the  tint  wmple,  alec  moaldy. The 

uunplet  were  eoUeeted  from  the  pond. 

Microscopical  Examination. 

Is  the  first  wmple  116  orgBDlsma  per  cobto  centimeter  were  foand,  44  of  which  were  Anabcma,    In 
the  hut  Mmple  68  organiema  per  eoMc  centimeter  were  fonnd,  28  of  which  were  Anabttna. 


Water  Supply  op  Bbidoewateb  and  East  Bridgewater.  — 

The  Bridgewaters  Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  (he  Bridgewaters  Water  Company, 

[Parte  per  100,000.] 


a 

a 
55 


a 
o 

i 

« 

z 

I 


IMOl 


1M7. 

Jaly  26 


Appbababob. 

i> 

*i 

•S 

g 

s 

J 

s 

H 

1 

6 

Slight. 


Slight. 


.16 


I 


8.20 


Ammonia. 


i 


1 
i1 


.0010 


.0000 


• 

8 


.41 


NlTBOOBB 
AS 


SQ 


.0040 


i 
s 


.0000 


Odor,  none.  — —  The  aample  waa  collected  from  a  faacet  at  the  pnmplng  station. 


Fongi,  OrmotMXt  8fM0. 


Microscopical  Examination. 


a 

D 

a 

I 


.08 


i 

a 

1 

n 


a 

e 


8.0 


.0420 


Water  Supply  op  Brockton. 

• 

The  adyice  of  the  State  Board  of  Health  to  the  city  of  Brockton, 
relatiye  to  securing  an  additional  water  supply  from  Silver  Lake  in 
the  towns  of  Pembroke,  Kingston  and  Plympton,  and  Pine  Brook, 
Howard  Brook  and  Monponsett  Pond  in  the  towns  of  Hanson  and 
Halifax,  may  be  found  on  pages  6  to  9  of  this  volume.  For  the 
results  of  analyses  of  water  from  these  sources,  see  Halifax  and 
Pembroke  in  this  volume,  and  Kingston  and  Pembroke  in  the 
annual  report  for  the  year  1896. 
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BBOCKTON. 

Chemical  ExanUnatian  of  Water  from  SalMury  Brook  Storage  Reservoir. 

[PutiperlMijON.] 


y. 


I       I 


g      'I 

o        I 

o 


ArPCAKAXCB. 


>; 

•« 

s 

a 

• 

o 

s 

? 

i^ 

X 

o 

Re«(iDCB  oar  ■ 
£vxroKA-     I 

TIOS.  ,| 

^   t 

I  r 


AnoxiA. 


I 


XlTSOGXX 


I 


AlbomlnokL 


I    I 

i.      H      r: 


iZ 


o 
c 
I 

2    I    ?i 


V5 


inoo  Jan.  »    V.  slight.  V.  alight.  'O.Tft 


4.70 

18457  Feb.   8    V. slight.,  V. alight. |0.90    4.30 

4.00 
I 
18051  Apr.  5  •  V. alight. ,  Slight.     <0.60 ,  8.30 

Slight.      0.00],  3.20 


10214  May  11  ■  Slight. 


10300  Jane  7 '|  Slight. 

10732  Jnly  7     SUght. 

I, 

20042  Aug.lO    SUght. 
20307  Sept.  7     Slight. 


20720 
21002 
21400 


At. 


Oct.    6  >V.  alight. 


Nov.  8. 


V.  alight. 


V.  alight 

Slight,  i.os; 

Slight.  0.03 

Cona.  10.00,1 


S.30 
1.00 
1.30 
1.35 
1.35 


0002. 0290  .0S8». 0004 

I 
0082*  .0186  .0174  .0024 


0.00    3.20     1.40 


3.30  I  1.75  I 
3.80  !  1.05  ' 
4.15     1.05   , 


.0024.0160 
.0002  .0170 
.OOOOJ.0178 
.0004j.0a28 
.0000.  .0280 
.0012;. 0302 


Dee.   7  il  Slight. 


V. alight.  lO.OS,   3.85  .  1.95  . 

i 
3.70  I  1.90  j 

4.05   1.80  i; 

I 


Decided.  0.90 
CODB.         0.90 


0QO2 
0024 
0010 
.0020 


0.85,  3.80     1.72    i.OOll 

I  i 


.0822 
.0170 
.0320 


.0160 .0006'! 

I  I 

.0114,  .0066, 

I  1 

.014&.0088 

.0172' .0066 

I 
.0210,.  0070 

I 
.0228.0074 

.02501.0072 


.51 
.53 
.50 
.42 


.0090*0001 
.OOSoLoQOOl 


.0160 
.0262 


.0274.0246 


.0010 
.0058 
.0028 


.0041 


.OOSO.OOOOi 

.0000)  .0000 

.0000 

.OOOOj 
.33  I  .0020  .0000' 


43     .0000 


'I 


36     .0080 


.41 
.42 
.40 
.48 
.62 

.44 


.0020 
.0020 
.0000 

.0030 
.0030 


.0000 
.0000 
.0000 

.0001 

I 

.0001 

I 

.00001 


•s    ' 

& 

s 

■ 

0 

^ 

■ 

c 

»» 

^ 

z, 

>» 

b 

K 

2 

^ 

- 

0.8S 

0.9 

1.44 

1.3 

0.64 

o.s 

0.52 

0.3 

0.» 

0.( 

0.71 

0.3 

0.86 

Q.I 

0.80 

0.: 

0.S7 

o.s 

0.73 

0.8 

O.Tt) 

1.0 

0.33 

0.5 

0.75 

0.? 

Odor,  vegetable  and  oocaaionally  moaldy  or  anpleaaant. The  aamplea  were  coUeetedfrom  tbe 

reservoir,  near  the  gate-hooae,  1  foot  beneath  the  aarfaoe.    For  monthly  record  of  height  of  water  in 
thia  reaervolr,  aee  page  130. 

Microscopical  Examinaliori  of  Water  from  Salisbury  Brook  Storage  Reservoir. 

[Namber  of  organiama  per  cubic  centimeter.] 


Day  of  examination,  . 
Namber  of  sample,     . 


PLANTS. 
Diatomaceas, 

Asterionella, 
Oydotella,    . 
Meloslra, 
Synedra, 
Tabellarla,    * 

Alfir»» 

Raphldlum,  . 


1S97. 


Jan.  Feb. 


Mar. 


Apr. 


May.'  Jane. 


July. 


Aag. 


Sept.    Oct  I  Kov.|  D«c 


•i  " 

.   18200 


10 
18457 


9 
18711 


6 
18951 


12 


10 


8 


19214'19390  119782 


11 
20042 


20397   20T29 


9       S 

J10«21466 


9 

48 

n 

100 

334 

480 

3,150 

2,536 

7 
0 
0 
2 
0 

38 
0 
0 

10 
0 

16 
0 
0 
6 
0 

60 
0 
0 
6 

44 

124 

2 
00 
52 
96 

224 

4 

80 

2 

220 

1,644 
8 
0 
0 

1,504 

8 

448 

0 

6 

2,076 

0 

t 

0 

0 

7 

10 

3 

22 

0 

0 

0 

0 

0 

0 

0 

0 

2,711    1,294 


2,700 

6 

10 

7 

0 

3 

0 

0 

0 

4 

40 

10 

0 

1,248 

85 

9 

0 


158 
108 


58  \n 


lie 

% 
0 
2 


6 

6 
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BBOCKTOlf. 

Microscopical  Examination  oj  Water  from  Salisbury  Brook  Storage  Reservoir 

—  CoDcluded. 

[Number  of  organlsma  per  eabic  centimeter.] 


ANIMALS. 
Infusoria, 

Dtoobryon,  . 
PerldlDium,  . 
Uroglena, 


VermoBt 


Crustacea. 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May.' June.    July. 


Ang.    Sept. 


Oct. 


Not. 


60 

M 

854 

162 

19 

S 

161 

0 

10 

804 

72 

0 

0 

0 

00 

12 

48 

80 

10 

0 

160 

0 

0 

0 

4 

0 

0 

0 

1 

0 

0 

4 

1 

t 

'  1 

0 

0 

0 

0 

0 

0 

pr. 

16 

0 

4 
0 


20 

20 
0 
0 


pr. 


0 
0 
0 


2 
0 


Miscellaneous,  Zo<$gl<B«,    .       .       15 


60 


10 


40 


8  <     25 


Total 85 


134 


370 


270 


300 


505 


3,385 


2,018    2,743 


1,485 


Dec. 


19 

0 

18 

0 


3 
0 


15 


91 


8 

0 
2 
0 


0 


151 


Chemical  Examination  of  Water  from  Undcrdrains  beyuath  the  Sewers  at 

Brockton, 

[ParU  per  100,000.] 


^^^T 

, 

_       ^ 



_        



1 

_ 

^^^T 

• 

c 

1 

Appbakahcb. 

1 

• 

1 

( 

Amkokia.    , 

1 

NiTXOOKN 

a 

1 

• 

■3 

Sediment. 

• 

1 

Chlorine. 

« 

1 

■ 

Z 

o 

A 

■ 

I 

d 

a 

a 

as 

3 

5 

5 

s 

i 

5 

• 

I 

< 

i 

5 

51 

M 

o 

1 

• 

i 

1 
1997. 

1           1 
1 

. 

19435 

June    9 ' 

1 

Slight. 

Cods., 
brown. 

.85 

14.60 

.4800 

.0200 

1.00 

1 

.2850 

.0070 

.34 

5.0 

.0800 

20781 

Oct.    13 

1 

Slight. 

Slight. 

.50 

14.90 

! 

.2000 

.0188 

2.10 

1 

.0000 

( 

.0104 

.23 

5.1 

.1100 

Odor,  distinctly  tarry  and  disagreeable. The  samples  were  collected  from  an  nnderdraln,  at  its 

OQtlet  Into  Ballsbary  Plain  River,  at  Factory  Village. 


Table  showing  Height  of  Water  in  Salisbury  Brook  Storage  Reservoir^  Brockton^ 

on  the  First  Day  of  Each  Month  in  1897. 

[IVoTB.— High. water  mark  is  14.25  feet.] 


Date. 


Jan.  1, . 
Feb.  1,. 
March  1, . 
April  !,♦ 
May  1,. 
Jno«   1, . 


1S97. 


Heiffht 

of 
Water. 


Feet. 
14.33 
14.33 
14.80 
14.08 
15.45 
15.75 


Datk. 


1897. 


July  1. . 
Aug.  1, . 
Sept.  1,  . 
Oct.  1, . 
Not.  1,  . 
Dec.  1,  . 


IIctKht 

of 
Water. 


Feet. 
15.22 
14.38 
14.25 
13.11 
11.88 
14.35 


*  About  April  1, 1807,  the  water  was  raised  temporarily  18  Inches  above  high- water  mark. 
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BBOOKIilNE. 

Water  Supply  op  Bbookline. 

Chemical  Examinaiion  of  Water  from  a  Faucet  at  the  Low-service  Pumping 

Station  of  the  BrookUne  Water  Works. 

[Parte  per  100,000.] 


Date  of 

Golleetlon. 

Appbaraxob. 

1 

Ammovia. 

Chlorine. 

i     NlTIOOBH 

AB 

• 

i 

• 

i 

a 

1 

«i 

1 

1 

Alba- 
mlnold. 

1 

Nitrites. 

18510 

Feb.   16 

None. 

None. 

.00 

8.60 

.0016 

.0082 

1 
.63 

.0480 

.0000 

.06 

4.2 

.0000* 

10014 

Apr.  12 

None. 

None. 

.06 

0.70 

.0012 

.0040 

.64 

.0260 

.0000 

.10 

.0000* 

10483 

June  14 

None. 

None. 

.02 

8.80 

.0008 

.0042 

.61 

.0600 

.0000 

.14 

.0000* 

20116 

Ang.  16 

None. 

None. 

.03 

8.70 

.0014 

.0040 

.63 

.0260 

.0000 

.16 

.0040- 

20771 

Oot.    12 

None. 

None. 

.02 

9.60 

.0090 

.0088 

.66 

.0660 

.0001 

.10 

.0010* 

21621 

Dee.  18 

None. 

None. 

.06 

.06 

1 

9.80 

.0022 

.0066 

.60 

1 

.0820 

.0000 

.06 

.ooto 

Av... 

0.02 

.0016 

.0041 

.66 

.0868 

.0000 

.10 

4.6 

.0012 

Odor,  none. The  aamples  were  collected  from  alaaoet  at  the  low-eervloe  pumping  atation,  located 

near  the  Charlea  Blver,  in  the  West  Rozbnry  diatrlot  of  the  city  of  Boeton,  and  repreeent  a  mlztare  of 
water  from  the  filter-gallery  and  tabular  wells. 


Chemical  Examination  of  Water  from  the  Covered  Reservoir  of  the  BrookUne 

Water  Works. 

[Parte  per  100,000.] 


I 

a 

a 
"A 


18611 
10016 
19464 
20117 
20772 
21618 


Av. 


o 


S3 

O 


1S97. 

Feb.  16 

Apr.  13 
Jane  16 
Aug.  17 
Oct.  18 
Dec.   14 


Appbabavcb. 


i? 


I 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

V.  alight. 

None. 

.00 
.06 
.02 
.08 
.00 
.06 


.02 


a 


I 


8.70 
0.60 
9.00 
8.60 
9.00 
8.00 


8.82 


AjiMoau. 


i 


1 


a 


.0004 
.0004 
.0004 
.0014 
.0016 
.0004 


.0008 


.0080 
.0088 
.0040 
.0040 
.0044 
.0062 


.0041 


.64 
.66 
.61 
.68 
.66 
.61 


.67 


NiTBOOBV 


J 

I 


i 

1 


.0400 
.0260 
.0460 
.0260 
.0270 
.0400 


.0887 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


.0000 


1 

a 

s3 


.06 
.10 
.12 
.16 
.11 
.06 


.10 


3 

<» 

a 

I 


Z 


4.7 
4.4 

4.6 
4.7 
4.7 
6.4 


4.7 


.0000 

.0000 
.0000 
.0000 

.0010 
.0070 


.0013 


Odor,  none. The  aamplea  were  collected  from  the  reaerrolr. 
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BBOOKL.rNB. 

^Chemieal  Exafminaiion  of  Water  from  Charles  Biver,  opponUe  the  FUter-gallery  of 

the  Brookline  Water  Works  at  West  Roocbury, 

[Parts  per  100,000.] 


• 
e 
o 

Appkabavcb. 

KxarDUK  ov 

EVAPOBA- 
TIOH. 

Ammomia. 

KiTBOOSH 

▲8 

• 

1 

p 

§ 

o 
2 

4i 

a 

1 

1 

r 

1 

Albuminoid. 

• 

o 

• 

f 

1^ 

• 

1 

s 

e 

& 

1 

S 

1 

OQ 

« 

1 

1  18»T. 

1M02  June  14 

V.  Blight. 

V.  •light. 

1.08 

4.76 

2.60 

.0012 

.0280 

.08M 

.0036 

.18 

.0160 

.0001 

1.04 

1M43 

Jul  J  20 

V.ellgbt. 

V.  Blight. 

1.00 

6.06 

1.00 

.0012 

.0622 

.0270 

.0062 

.40 

.0020 

.0008 

0.78 

»1U 

Aiig.16 

None. 

V.  Blight. 

1.20 

6.00 

2.86 

.0012 

.0844 

.0880 

.0014 

.44 

.0080 

.0001 

0.82 

20M7 

Sept.l4 

V.sUgbt. 

V.  alight. 

1.00 

6.66 

2.70 

.0004 

.0202 

.0246 

.0016 

.47 

.0000 

.0001 

0.06 

20770 

Oct.  18 

V.ellght. 

V.  slight. 

0.06 

4.80 

1.00 

.0004 

.0220 

.0802 

.0018 

.68 

.0080 

.OOUl 

0.67 

S1M2 

Nov.  16 

V.  Blight. 

V.  slight. 

1.20 

0.00 

2.86 

.0026 

.0800 

.0278 

.0082 

..■jS 

.0120 

.0000 

1.06 

2ia» 

Dee.  IS 

DiettDet. 

Blight. 

1.00 
1.08 

6.76 
6.41 

2.06 

.0012 
.0012 

.0262 
.0288 

.0216 

.0866 

.0086 
.0028 

.48 
.44 

.0180 
.0070 

.0000 
.0001 

0.74 

At.. 

2.48 

0.84 

l.fl 

Odor,  genermllj  distinctly  vegetable,  becoming  sometimes  mouldy  or  grassy  on  beating. 


Water  Sufflt  of  Cambbidge. 

The  capacity  of  the  soarces  of  water  supply  of  the  city  of 
Cambridge  was  increased  during  the  year  1897  by  the  completion 
of  two  new  storage  reservoirs.  These  reservoirs  were  formed  by 
dams  constructed  across  Hobbs  Brook  in  Waltham,  one  of  the  tribu- 
taries of  Stony  Brook,  which  enters  that  brook  a  short  distance 
above  the  Stony  Brook  storage  reservoir. 

The  lower  reservoir  has  an  area  of  466.8  acres  at  high  water.  Its 
maximum  depth  is  26  feet,  and  its  total  storage  capacity  is  about 
2,450,000,000  gallons.     Its  average  depth  is  about  16  feet. 

The  upper  reservoir  has  an  area  of  91.6  acres  at  high  water,  a 
maximum  depth  of  15  feet,  and  its  total  storage  capacity  is  about 
242,000,000  gallons. 

The  bottoms  of  both  of  the  reservoirs  were  prepared  for  the 
storage  of  water  by  removing  the  soil,  muck  and  vegetable  matter 
from  the  areas  to  be  flowed.  Much  of  the  soil  was  deposited  in 
shallow  places  around  the  sides  of  the  reservoir,  and  these  places 
were  faced  with  gravel  and  the  shores  in  many  places  are  riprapped. 
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The  area  of  the  watershed  above  the  dam  of  the  lower  reseryoir  is 
6.6  square  miles,  iDcluding  the  areas  of  water  surfaces.  It  contains 
considerable  population,  mostly  in  scattered  farm-houses.  From 
the  lower  reservoir  the  water  flows  3.8  miles  in  the  channel  of  tiie 
brook  to  the  Stony  Brook  Reservoir.  The  watershed  tributary  to 
the  brook  in  this  vicinity,  as  well  as  the  watershed  of  Stony  Brook, 
contains  a  considerable  population,  but  no  lai^e  villages.  From  the 
Stony  Brook  Reservoir  the  water  flows  to  Fresh  Pond  through  a 
conduit  a  little  less  than  8  miles  in  length. 

A  new  distributing  reservoir,  known  as  Payson  Park  Reservoir, 
situated  in  Belmont,  was  completed  in  1897.  The  reservoir  has  a 
total  area  of  about  7.4  acres  at  high  water,  and  its  general  depth  is 
from  20  to  21  feet.     Its  capacity  is  43,000,000  gallons. 


Chemical  Examination  of  Water  from  Fresh  Pond,  Cambridge, 

[Parts  per  100,000.] 


Kksiduk  oh 

• 

Apfbasamcb. 

EVAPOBA- 
TIOM. 

Ammohia. 

NlTBOOBN 
AS 

■o 
• 

o 

«{ 

c 

Albuminoid. 

c 

1 

6 

1 

e 
S 

V 

o 

o 

s 

• 

• 

1 

• 

1 

• 

ua- 
pended. 

e 

1 

• 

$ 

e 

■ 

m 
** 

■c 

B 

X 
K 
• 
C 

^ 

a 

GO 

o 

H 

.J 

h 

H 

5 

oo 

O 

« 

» 

o 

a 

1S97. 

1 

18239 

Jan.  12 

Slight. 

Slight. 

.33 

8.65 

2.30 

.0042 

.0108  .0190 

.0008 

.72 

.0280 

.0011 

.42  i  S.8 

18426 

Feb.    8 

Slight. 

Slight. 

.38 

7.70 

2.45 

.001 61. 0166. 0134 
.0028.0192.0186 

.0032 

.76 

.0270 

.0002 

.45 

3.5 

18684 

Mar.    2 

v.  alight. 

V.  alight. 

.40 

8.40 

2.35 

.0006, 

.74 

.0380 

.00O4J 

.50 

3.5 

18M0 

April  5 

V.  Blight. 

V.  alight. 

.43 

7.70 

2.5U 

.0004  .02001.0150 

.0050 

.74 

,.0400 

.0006  .45    3.6 

10162 

May     4 

V.  alight. 

Slight. 

.30 

6.85 

1.45 

.0036 

.0208.0166 

.0042 

.64 

1.0450 

.0005' 

.30    3.4 

10369 

Jone    2 

Slight. 

Cods. 

.33 

7.35 

2.55 

.0080 

.0264  .0182 

.0082 

.63 

.0370.0003 

.43    8.4 

19723 

Jaly    6 

v.  alight. 

Slight. 

.35 

6.85 

2.15 

.0048 

.0170  .0158 

.0012 

.62 

.0250 

.0005 

.40    3.0 

19081 

Aag.   3 

Slight. 

Slight. 

.28 

6.65 

2.00 

.0018  .0248 

.0186 

.0062 

.61 

.0250 

.0009 

.45    5.1 

20376 

Sept.  6 

Slight. 

Slight. 

.86 

6.85 

2.00 

.0008  .0232 

.0172 

.0060 

.58 

.0080 

.0005 

.46 

2.9 

20713 

Oct.     4 

Slight. 

Slight. 

.33 

6.90 

2.35 

.0006.0228.0190 

.0038 

.60 

.0120  .00011 

.33    3.5 

21080 

Nov.    2 

V.  Blight. 

V.  alight. 

.40 

7.10 

2.00 

1.0172 

.0242 

.0190 

.0052 

.60 

.0080 

.0006 

.38    8.S 

21445 

Dec.    6 

v.  alight. 

Cona. 

.40 

7.45 

2.35 

.0140 

1 
1 

.0292 

.0206 

.0086 

.68 

.0250 

.0018 

.42    4.0 

Averages  by  Years, 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1896 
1896 
1897 


.17 
.11 
.11 
.15 
.16 
.27 
.30 
.35 
.29 
.36 


11.14 
9.86 
8.90 
7.04 
7.23 
6.66 
6.08 
7.43 
7.68 
7.87 


1.79 
1.88 
1.34 
1.80 
1.57 
1.82 
1.81 
2.15 
2.10 
2.20 


.0132 
.0145 
.0098 
.0095 
.0086 
.0106 
.0063 
.0054 
.0020 
.0046 


.0806 
.0220 
.0221 
.0235 
.0210 
.0202 
.0199 
.0245 
.0220 
.0220 


.0170 


.0050 


.0168  .0053 
.0162  .0073 


.0161 


.0049 


.0165  .0037 
.0162  .0037 


.0180 
.0175 
.0176 


.0055 
.0045 
.0044 


1.10 
0.90 
0.83 
0.75 
0.67 
0.58 
0.66 
0.69 
0.72 
!0.66 


.0261 
.0884 
.0303 
.0838 
.0240 
.0286 
.0188 
.0221 
.0372 
.0266 


.0007 
.0008  - 
.00041  - 
.0004  - 
.OOOS'  - 
.0006;. 40 
.0007J.41 
.0004. 47 
.00061.42 
.00061.42 


4.1 
S.8 
S.4 
S.S 
3.1 
S.S 
8.4 
8.5 


Nora  to  analyaea  of  1807:  Odor,  generally  dialinctly  vegetable. —— The  ■amplea  were  collected 
from  the  pump  well  at  the  pamplng  atatlon.  For  monthly  record  of  height  of  water  In  this  pond,  lee 
page  146. 
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Microscopieal  Examinaiian  of  Water  Jrom  Fresh  Pand^  Cambridge, 

[Nomber  of  organisms  per  cable  centlmeier.] 


Dty  of  exAmlnetlon,  . 
Number  of  eample,    . 


1897. 


Jen. 


Feb. 


Mar.  Apr. 

I 


Mej. 


Jane. 


July. 


Aag. 


Sept. 


Oct. 


Not. 


Dec 


18 

18230 


18426 18684 


6 
18040 


6 
10162 


4 

10860 


8 
10728 


4 
10081 


2087620718 


8 
21030 


6 
21446 


PLANTS. 
Diatomaceeo, 

AeierioDella, 
Cydotella,  . 
FragUarIa,  . 
Meloeira.  . 
TabellarU,    . 


CyanophycesB,  . 


AnabsiML,     . 
ApbanlxoDii'Don, 
Coloephsnum,    . 
Mlcrocyatln, . 


AlgSB, 

Btaaraatrum, 


AKIMALS. 


Inftisorls, 


Traehelomooaa,  • 
Zooihamnlam,     • 


Vermes, 


CruBtaces, 


287 

m 

2S 

6a2 

020 

22 

44 

0 

76 

68 

0 

104 

2 

28 

0 

0 

0 

0 

0 

0 

11 

0 

20 

604 

476 

162 

382 

0 

0 

28 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

8 

34 

S 

14 

1 

4 

4 

2 

0 

1,118 


617 


24         4 

484       76 

0         0 

85  '  IS 
672  I  424 


26 

5 

20 

1 

0 


160 
84 


100 

0 
00 

0 
10 


24 
12 


8 

3 
0 


0 


16 

16 

0 


0 


16 

8 
0 


90 
0 


0 
0 


pr. 


18 

0 
12 


pr. 


1 

0 


MUeeilaiuomM,  Zod^cea,   .        . 
Total, 


28 

64 

808 

622 

0 

4 

0 

12 

4 

0 

4 

60 
0 
0 

16 

4 

246 

0 

36 

156 

24 

6 

248 

188 

60 

74 

30 

22 

42 

0 
14 

4 

56 

0 

14 

4 

14 
0 

14 
2 

8 

0 

12 

2 

160 

1,410 

526 

86 

140 

1,408 

512 

68 

1,044 
62 
80 
700 
208 


44 


20 
20 

4 
0 


40 


8 

8 

6 

34 

3 

0 

4 

32 

0 

0 

0 

0 

1 

2 

2 

0 

pr. 

0 

0 

0 

6 

4 
0 


10 

20 

20 

60 

10 

25 

10 

5 

8 

20 

8 

252 

528 

08 

718 

648 

1^332 

653 

247 

1.561 

887 

777 

pr. 


10 


2,222 
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Chemical  ExamincUion  of  Water  Jram  BUmy  Brook  Btorage  BesertHdr,  WaUham, 

[Parts  p«r  100,000.] 


D 

'A 


18241 
18420 
18091 
18908 
10188 
10377 
19720 
19987 
20417 
20712 
21086 
21402 


e 
o 

o 


Jan.  12 
Feb.  2 
Mar.  2 
April  6 
May  4 
June  2 
July  0 
Aag.  8 
Sept.  9 
Oct.  5 
Nov.  2 
Dec.    7 


Appsabamcb. 


Z 


Distinct. 
Slight. 
Slight. 
Slight. 
V.  alight. 
Slight. 
Distinct. 
Slight. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 


I 


6 


SHght. 

V.  slight. 

SHght. 

Slight. 

V.  slight. 

SligfaU 

Slight. 

SUght. 

V.  slight. 

SUght. 

Slight. 

Slight. 


0.85 
0.00 
0.60 
0.06 
O.TO 
1.00 
1.00 
0.62 
0.68 
0.66 
0.46 
0.70 


Kesiddb  o« 
Eyapoba- 

no«. 

1 

4 
r 

7.70 

s.oo 

6.96 

1.00 

6.46 

1.80 

4.86 

1.00 

4.00 

1.06 

0.00 

S.30 

7.26 

2.96 

0.86 

a.so 

7.10 

2.70 

tt.OO 

2.06 

0.76 

2.46 

7.06 

2.46 

AMMOiriA. 


Albamlnokl. 


I 


I 
si 

CO 


.0006 
.0000 

.0040 
.0082 
.0012 
.0082 
.0084 
.0014 
.0000 
.0012 
.0040 
.0040 


.0278 
.0218 
.0180 
.0278 
.0240 
.0288 
.0826 
.0822 
.0802 
.0294 
.0206 
.0878 


.0804 
.0202 
.0172 
.0230 


.0288 
.0204 


.0266 
.0280 
.0262 
.0368 


.0014 
.0010 
.0014 
.0058 
.0008 
.0060 
.0062 
.0084 
.0080 
.0004 
.0014 
.0080 


.67 
.47 
.44 
.48 
.44 
.40 
.42 
.48 
.44 
.46 
.52 
.62 


KiTBoasv 


I 


.0400.0001 


.0800 
.0280 
.0260 
.0500 
.0180 
.0050 
.0170 
.0050 
.0060 
.0080 
.0140 


.0001 
.0001 
.0002 
.0001 
.0001 
.0001 


8 

8 
■ 

s   « 

&  I 

o  = 


.82  ,  2.2 
.52  2.1 


.58 

.6S 
.02 


1.7 
l.T 
2.1 


.70  j  2-» 

.72  I  2.1 


.0003 '.6S  2.6 


.0008 
.0002 


.80  .  2.6 


.65 

I      > 
I      I 

.0002 '.52  I  2.9 
.0001:  .74  ,  3.4 


Averages  by  Tears, 


1888 

- 

1889 

- 

1890 

- 

1891 

- 

1892 

- 

1898 

- 

1894 

- 

1895 

- 

1896 

- 

1807 

- 

0.78 
0.87 
0.61 
0.66 
0.72 
0.66 
0.78 
0.84 
0.01 
0.09 


6.16 

l.«8 

.0081 

4.69 

1.47 

.0082 

6.86 

1.02 

.0010 

4.90 

1.86 

.0016 

6.43 

1.79 

.0016 

6.82 

1.97 

.0020 

1  6.61 

8.08 

.0018 

6.90 

2.41 

.0016 

5.98 

1 

2.06 

.0026 

0.40 

8.82 

.0026 

.0286 
.0880 


.0818 
.0241 
.0285 
.0811 
.0280 
.0260 
.0278 


.0849 
.0182 
.0188 
.0802 
.0190 
.0180 
.0286 
.0219 
.0286 


- 

.84 

.0160 

.0081 

.88 

.0102 

.0040 

.87 

1.0808 

.0080 

.84 

* 

.0168 

.0080 

.87 

.0808 

.0080 

.44! 

.0808 

.0022 

.40 

.0174 

.0045 

.49 

.0258 

.0081 

.48 

.0219 

.0087 

.47 

1 

.0804 

.0002 

.0003 

I 

.0002 

I 
.0001 

.0001 

.0001 


-  2.S 

-  I  1.9 


^   2 


.00  2.1 
li 
.0001  ;.64  2.1 


.0001 


.79  '  2.2 


.0001  i.65  2.! 

t 
.0008  .06  i.4 

II 


NoTB  to  analyses  of  1807:   Odor,  dlstlnetly  Tegetable. The  samples  were  eoUeeted  fioa  tfce 

reservoir,  near  the  surface,  at  the  dam.    For  monthly  record  of  height  of  water  In  this  reaerroir,  set 
page  146. 
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Microscopical  ExamincUion  of  Water  from  Stony  Brook  Storage  Reservoir^ 

WaXlham. 

[Number  of  orgaolsms  per  eubie  eentlmeter.] 


1»»7. 

Jaq. 

Feb. 

Mar. 

Apr. 

Uaj. 

Jane. 

July. 

•  Ad(. 

Sept. 

Oct 

Nov. 

Dee. 

D»7  of  examination,  . 

13 

4 

6 

T 

6 

4 

7 

4 

0 

7 

8 

8 

Number  of  aample,     . 

1S241 

18490 

18601 

18068 

10163 

10377 

10720 

10087 

20417 

20712 

21085 

21462 

PLANTS. 

1 

Dlatomoceso, 

5 

0 

1 

tt 

804 

M 

i,8n 

2,143 

1,468 

910 

160 

168 

Aiterionflla, 

Cyeiotella 

Synedra 

Tabellarla,    .... 

0 

0 
0 
0 
0 

0 
0 
0 
0 

2 

8 

12 

10 

0 

0 

S88 

16 

60 
2 

24 
8 

102 
208 
110 
852 

42 

48 

34 

2,008 

1,460 
0 
8 
0 

160 
2 

18 
704 

8 
62 
10 
88 

10 

132 

18 

28 

CyanophyceeB.    . 

0 

0 

0 

0 

0 

4 

18 

0 

56 

0 

0 

Anabana,      .... 

0 

0 

0 

0 

0 

4 

12 

0 

62 

0 

0 

A]g», 

1 

0 

t 

1 

10 

62 

80 

10 

43 

10 

2 

ANIftCALS. 

Infhsoxia,      .... 

M 

8 

8 

50 

46 

15 

0 

0 

M 

274 

4 

8 

Dlnohryon,           ... 
Perldinlum,  .... 
Traehelomonaa,   . 

16 
0 
0 

0 
3 
0 

1 
1 
1 

60 
0 
0 

80 

12 

0 

6 
0 
0 

0 
0 
0 

0 
0 
0 

24 
0 
0 

250 

0 

16 

0 
2 
2 

0 

4 
0 

Vermes, 

0 

1 

0 

0 

1 

0 

0 

0 

0 

t 

0 

0 

ifkceilaneaut,  Zoogloa,    . 

10 

5 

0 

20 

ito 

85 

70 

8 

0 

n 

8 

6 

Total. 

83 

10 

4 

100 

474 

164 

1,406 

2,204 

1,602 

1,810 

177 

206 

Chemical  Examinalion  of  Waier  from  Hobbs  Brooke  at  Winter  Street,  Waltham. 

[Parte  per  100,000.] 
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J 

^ 

-3 

a 

o 

1 

o 

a 

3 

9 

s 

Appbarakcs. 


I 


o 


RB0IDUS  ON 
EVAPORA- 

noir. 


1S97. 

1S35aljaD.20 
14458  Feb  6 
IW2  Apr.13 
IdlSO  May  7  1.' 
19380  Jane  2  t 
20000  Aug.  4 
20452Jt)«pK.10 
207221  Oct.  5 
21039  Nov.  8 
21&8T'  Dee.  16 


Av, 


V.  slight. 

V.eltght. 

Slight. 

Sltght. 

Slight. 

Slight. 

V.  alight 

V.  alight. 

Slight. 

v.  alight. 


V.ellght. 

V.  slight. 

Slight. 

V.  ullght 

V  allghu 

V.eltght 

Gone. 

Slight. 

Slight. 

Slight. 


.J 

I 


H 


I 


AlCMOMIA. 


Albuminoid. 


I 


o 


oo 


1.10 

7.40 

8.36 

l.2(> 

6.60 

2.80 

0.80 

5.56 

2.36 

1.00 

6.00 

2.66 

1.101 

5.56 

2.25 

1.06 

6.06 

2.70 

0.68 

7.10 

2.55 

0.4A 

6.76 

2.50 

0.38 

6.40 

2.16 

0.04 
0.87 

6.66 

2.55 

6.28 

2.67 

.0060 
.0030 
.0030 
.0044 
.0060 
.0014 
.0054 
.0008 
.0014 
.0006 

.0032 


.0328 
.0288 
.0340 
.0300' 
.0846, 
.03661 
.0370' 
.0344! 
.0272 
.0354 

.0340 


.0310 
.0276 
.0312 
.0368 
.0810 
.0340 
.0250 
.0310 
.0228 
.0320 


.0302 


.0018  .40 
.0012,. 40 
.0028  .38 
.0022  .38 


.0036 
.0026 
.0120 
.0034 
.0044 
.0034 


.0088 


.81 
.36 
.48 
.56 
.56 
.63 

I' 

.44 


NlTROGBV 
AS 


I 


*A 


.0100 
.0160 
.0180 
.0150 
.0130 
.0080 
.0050 
.0030 
.0020 
.0170 


.0107 


.0001 

.0001 

.0002 

.0003 

.0001 

.0002 

.0002; 

.0000 

.0000 

.0001 


.0001 


1.01 
0.86 
0.75 
0.08 
l.Ol 
1.02 
0.76 
0.68 
0.47 
0.84 


0.82 


2.1 
2.2 
1.4 
2.2 
1.8 
2.2 
2.0 
3.3 
2.0 
2.3 

2.8 


Odor,  dfoClDctlT  Tegetoble  and  aometfmea  moaldj;  In  Norember,  earthy. The  «aniplee  were 

eolleeled  from  ibe  brook.  The  quality  of  the  water  of  this  aource  and  of  Stony  Brook  Reservoir  may 
have  been  affadiod  during  a  portion  of  the  year  by  work  Ineldent  to  the  ooustruotioa  of  a  storage  reeer- 
roir  opoB  Hobbe  Brook,  above  the  point  where  the  awnplea  were  oolleoted. 
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CAMBRTDOB. 

Table  shotving  Heights  of  Water  in  Fresh  Pond  and  Stony  Brook  Storage  Rm- 

voir  on  the  First  Day  of  Each  Month  in  1897. 

[Height!  are  In  feet  above  Cambridge  elty  baee.] 


Datb. 


Fresh  Pond. 

High  Water, 
16.86. 


Jan.   1, . 

1807. 

Feb.  1,. 

Mar.  1, . 

April  1. . 

May  1,, 

Jane  1, . 

13.86 
IS.SS 
14.06 
16.62 
16.87 
17.08 


btony  Brook 
Retenroir. 

Helffht 

of  Roilwty, 

81.00 


81.11 
81.04 
81.10 
81.60 
81.22 
81.17 


Datb. 


Freeh  Pond. 

High  Water, 
16.86. 


July 

l» 

18»7. 

■       .       • 

Aug. 

*• 

9                   t 

« 

. 

Sept. 

*• 

t                   i 

1 

• 

Oct. 

If 

•                   • 

1                   • 

Nov. 

1» 

• 

•                    • 

Deo. 

•• 

>                   • 

i 

. 

16.72 
16.40 
16.28 
16.76 
14.78 
16.87 


Stony  Brook 

of  Itollvtf, 
81 00. 


Si.» 

81.37 

8i.a 

77.00 
71.08 
81.1S 


Water  Supply  op  Canton. 

Chemical  Examination  of  Water  from  the  Springdale  Well  of  the  Canton  Water 

Works, 

[Parts  por  100,000.] 


1 

Appbasaiicb. 

■ 

§ 

5 

AUMOXIA. 

NiTBOOBV 
AS 

• 

s 

c«      ; 

2 

*i 

il 

9  n 

• 

1 

1 

1 

i 

9 
m 
C 

• 

e 

s 

1 

& 

S 

iB 

1     1 

s 

cc 

t 

0 

m 

a 

oK 

o 

it 

u 

^3 

M 

» 

C 

*• 

O 

X 

h 

< 

^    1 

» 

SQ 

o 

tm 

1S97. 

1 

i 

200S0 

Aug.  12 

V.  alight. 

1 
1 

None. 

.00 

8.60 

.0008 

.0020 

.86 

.0060 

.0000 

.02 

1 

M 

1 

c 

I 


Odor,  none. The  sample  waa  collected  from  the  well. 


Water  Supply  of  Chelsea. 

(See  Boston,  Mystic  Works.) 
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CHESHIRE. 

Water  Supply  of  Cheshire.  —  Cheshire  Water  Company. 

Chemical  Eocaminaiifm  of  Water  from  the  Reservoir  of  the  Cheshire  Water 

Company. 

[PftrU  per  100,000.] 


d 

• 

AFPBASANOB. 

• 

4; 
1 

Ammonia. 

1 

8 

NiTBOOBir 
AS 

• 

f 

• 

1 

1' 

8 

o 

9i 

■ 

«i 

1 

1 

1 

a 

e 

1 

i 

s 

i 

1M22 

Feb.  28 

None. 

V.BHgbi. 

.08 

4.15 

.0006 

.0080 

.06 

.0170 

.0000 

.08 

2.8 

.0000 

19136 

Apr.  S8 

None. 

None. 

.00 

2.00 

.0000 

.0024 

.07 

.0060 

.0000 

.07 

2.2 

.0000 

19»« 

Jane  23 1 

None. 

V.iUgbt. 

.00 

4.00 

.0012 

.0021 

.06 

.0100 

.0000 

.02 

2.6 

.0000 

mn 

Ang.  S6 

None. 

None. 

.02 

5.fi0 

.0004 

.0020 

.06 

.0100 

.0000 

.11 

8.8 

.0010 

20971 

Oet.    26' 

V.  Blight. 

V.  Blight. 

.07 

6.60 

.0044 

.0022 

.10 

.0170 

.0000 

.06 

6.1 

- 

ami 

Deo.  80' 

y.iUght 

V.sUght. 

.02 
.02 

4.00 

.0004 

.0020 

.00 

.0240 

.0000 

.08 

8.0 

.0020 

At««. 

4.61 

.0012 

.0023 

j 

.09 

.0188 

.0000 

.06 

8.2 

.0006 

Odor  of  the  flnt  sample,  faintly  ▼efetable  and  mouldy;  of  the  others,  none. The  samples  were 

collected  from  a  fkneet  in  the  Tillage. 


Water  Supply  or  Chester. 

Chemical  Examination  of  Water  from  the  Austin  Brook  Reservoir  of  the  Chester 

Water  Works. 


[ParU 

per  100.000.] 

1 

RBSIDUB  05 

1 

« 

Appbakanob. 

KVAPOBA- 

AMMOmA. 

NiTBOOBB 

1 

1 

& 

TIOM. 

• 

i 

AS 

E 

1 

1 

6 

s 

«f 

1 

1 

Loss  on 
Ignition 

1 

Albuminoid. 

1 

i 

1 

1 

1 

• 

s 

1 

OD 

• 

1897. 

tmt 

Aug.  24 

None. 

None. 

.07 

8.26 

1.20 

.0006 

.0062 

.0046  .0016 

.00 

.oow 

.0000  .18 

1 

1.8 

Odor,  faintly  unpleasant. -«  The  sample  wsa  eolleoted  from  a  fancet  in  the  Tillage. 
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Water  Supply  of  Chigopee. 

Chemical  Examination  of  WaUr  from  CooUy  Brook  Beservoir^  Ckioopee. 

[Pferta  pw  100.000.] 


»q 


I 

8 


o 
S 

i 


10331 
20114 
21873 


At. 


1S97. 

Feb.  25 

May  20 
Aug.  10 
Not.  28 


RBSIDITS  OS 

EVAPOBA- 

TIOB. 


I 


!b 


S 


AmoiajL. 


1 

AHramlnoid. 

• 

^ 

-a 

ll 

1 

1 

DtoUnct. 
V.allght. 
V.  alight, 
y.  alight. 


CoDa.«      |0.75 

oarthy. 
Blight. 


Blight. 


1.60 
2.80 
1.00 


1.80 


4.76 
4.80 
0.85 
4.20 


4.97 


1.80 
2.10 
8.55 
1.40 


2.21 


.OOSf^.0108 

.0010.0218 

I 
.0012  .0800 

.0012.  .0142 


.0018 


.0122 

.0170 
.0282 
.0120 


.0178 


.0048 
.0048 
.0106 
.0022 


.0060 


.10 
.07 
.14 
.12 


.11 


Vmoams 

i 

▲a 

3 

1 

e 

• 

3 

i 

i 

• 

B 

e 

1 

g 

S 

M 
O 

a 

.0060 
.0050 
.0090 
.0090 


.0040 


.0000    0.07    1.1 
.0000.  l.U    u 


.0001 
.0000 


.0000 


2.21    1.4 
0.«6  , 1 J 


1.16  i  U 


Odor  of  the  flrat  aample,  dlattnetiy  mouldy,  booomlng  dlatlBetly  Tegatabie  on  haating;  of  Uie  otbcit, 

Tegatable. The  Mmplea  ware  ooileoted  from  tha  reaenrotr.    Tba  hi^  color  of  the  water  appears  to 

be  dae  to  the  flooding  of  awampa  on  tha  watarahad  at  tlmea  of  high  flow  In  the  brook. 


Chemical  Examination  of  Water  from  Morton  Brook  Seservoir,  Chicopee. 

[ParU  per  100,000.] 


• 

a 
1 

«   1 

Afpbabahob. 

Rbsiodb  ov 

EVAPOBA- 

Tion. 

AmioHiA. 

1 

.11 

NrnKMBV 

A8 

• 

9 

1 

1 

!? 

0 

• 

if 

1 

• 

1 

lAMson 
Ignition. 

1 

Albominotd. 

8 

• 

jj 

m 

1 

1 

• 

5^ 

• 

18068 

1 

1S97. 

Feb.  25 

v.  alight. 

V.  alight. 

.02 

8.75 

.06 

.0000 

.0040 

.0028 

.0012 

.0100 

.0000 

.00 

o.« 

10882 

May   26 

v.  alight. 

Blight. 

.18 

8.80 

.05 

.0082 

.0074 

.0066 

.0018 

.12 

.0070 

.0000 

.15 

0.1 

20118 

Aag.  16 

V.  alight. 

V.allght. 

.14 

8.80 

.05 

.0012 

.0044 

.0028*  .0016 

.18 

.OO80L0OO0! 

1 

.16 

1.1 

21872 

Not.  23 

None. 

Blight. 

.10 

8.40 

.76 

.0020 
.0016 

.0042 
.0060 

.0088 
.0087 

.0004' 
.0013 

.12 
.12 

.0060 
.0077 

.0001 
.0000 

.06 

1.1 

At..  . 

1 

.11 

8.50 

.00 

.12 

1.0 

.........j 

Odor  of  the  flrst  and  third  aamplea,  fiilntly  Tegatable;  of  the  othera,  oooa.  —Tha  aamplaa 
eollaoted  from  the  reaerroir. 
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CXINTON. 


Water  Supply  op  Clinton  and  Lanoaster. 

Chemical  Examination  of  Water  from  Faucets  in  Clinton* 

[ParU  per  100,000.] 


RBSIDUB  OB 

•d  f 

g 

Aftbabahos. 

EVAPOBA- 

AlflfOBlA. 

NlTBOOBH 

f\ 

TIOV. 

Al 

9 

s 

• 

SI 

J" 

AlbamlDOid. 

i: 

1 

as 

6 

1 

1 

«x 

1 

i 

1 

1 

1 

Sus- 
pended. 

• 
1 

1 

» 

SB 

1W7. 

1M02 

Feb.    28 

V.ellgfat. 

V.diRht. 

.07 

4.60 

1.16 

.0080 

.0040 

.0046 

.0000 

.11 

.0060 

.0000 

.10 

2.8 

19682   Jane  29 1 

None. 

Noo«. 

.13 

4.65 

1.00 

.0000 

.0100 

.0076 

.0024 

.14 

.0080 

.0000 

.27 

1.8 

22000 

Not.    0 

V.  alight. 

SUghi. 

.86 
.18 

4.46 

1.66 

• 

.0082 
.0019 

.0202 
.0138 

.0262 
.0126 

.0010 
.0011 

.27 
.17 

.0060 
.0047 

.0000 
.0000 

.88 
.27 

2.1 

At... 

4.6Cr 

1.48 

2.1 

Odor,  vegetable,  aad  of  the  Arat  eample  alao  mould  v.  — The  aamplea  were  eoUeeted  from  faoeeta 
in  the  town.  At  the  time  the  laat  aampie  waa  oolleetea  no  water  waa  Wog  drawn  from  the  '*  baain; " 
tbe  other  samplea  repreaent  a  miztare  of  water  from  all  of  the  aoaroea. 


Water  Supply  op  Cohasset.  —  C!oha88et  Water  Company. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Cohasset  Water 

Company, 

[ParU  per  100,000.] 


8 

s 
Z 


c 
o 


It 

• 


183M 

18699 

19725 


1S97. 

Jan.   96 

ICar.     8 
May   11 

July     7 


2885    Sept.    8 
21105  ,  Not.  10 


Appbababob. 


1 


Slight, 

mtlky. 
Blight, 

milky. 
Distinct, 

milky. 
Slight. 
Blight, 

milky. 
Dedded. 


e 


V.  alight. 

V.  alight. 

Blight, 

clayey. 
V.  slight. 
V.aHght. 

Nona. 


.05 


.20 

.16 
.26 

.80 


I 


I 


17.80 

10.60 

18.00 

14.00 
16.40 

14.90 


Ammobxa. 


i 


S 


.0002 

.0002 

.0000 

.0012 
.0004 

.0008 


.0088 

.0018 

.0020 

.0080 
.0080 

.0084 


2.80 

2.82 

8.00 

2.00 
2.06 

1.90 


NiTBOOBX 
AS 


.0880 

.0200 

.0280 

.0160 
.0860 

.0840 


.0000 
.0000 

.0000 

.0000 
.0000 

.0001 


i 

0 


9^ 


o 


.08 

.10 

.08 

.02 
.06 

.01 


6.4 

6.8 

.0.8 

e.e 

6.9 
8.0 


Averages  by  Tears. 


.0860 

.0480 

.0860 

.0270 
.0260 

.0800 


^ 

1888 

. 

. 

15.20 

.0001 

.0081 

1.60 

.0811 

.0008  1 

« 

1893 

. 

- 

17.14 

.0001 

.0007 

1.64 

.0268 

.0001 

.04 

8.6 

.0451 

— 

1894 

• 

• 

17.94 

.0004 

.0016 

1.77 

.0204 

.0000 

.08 

8.4 

.0748 

- 

1805 

. 

. 

17.22 

.0002 

.0015 

1.80 

.0211 

.0000 

.08 

8.8 

.0689 

• 

1896 

a 

• 

16.10 

.0004 

.0018 

3.06 

.0118 

.0000 

.09 

7.9 

.0652 

* 

1807 

^ 

^ 

16.80 

.0006 

.0088 

8.18 

.0867 

.0000 

.04 

6.7 

.0683 

NoTX  to  analyses  of  1897 :  Odor  of  the  first  sample,  faintly  moaldy,  disappearing  on  heating;  of  the 
Isst,  faintly  earthy;  of  the  othera,  none.  -^Tbe  samplea  were  collected  from  a  fanoet  at  the  pamping 
■tatlon,  while  pumping. 

Microscopical  Examination, 

The  organiam  OenotKHx  waa  foand  in  some  of  these  samplea,  the  greatest  amoant  foond  being 
8,500  per  en  bio  oentlmetar  in  the  aampie  ooUeeted  in  Jaly. 
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CONCORD. 


Water  Supply  of  Concord  and  Lincoln. 


The  organism  Uroglena  appeared  in  the  water  of  Sandy  Pond  in 
the  winter  and  early  spring  of  1897,  imparting  to  it  a  disagreeable 
taste  and  odor. 

Chemical  Examinalion  of  Water  from  Sandy  Pond^  Lincoln. 

[Parts  per  100.000.] 


• 

2 

Afpsabancb. 

RseinuK  ov 

EVAPOHA- 

noM. 

AMMOnA. 

1 

1 
NiTBOcn 

AB 

i  1 

a 

s 

m 

c 

0 

0 

a 

& 

M 

0 

• 

•J 

8 

• 

Lobs  on 
Ignition. 

9 

1 

Albuminoid. 

■ 

1 

& 

1 

• 

1 

00 

■ 

: 

e 

M 
■M 

1S»7. 

18S8S 

Jan.   27 

V.  Blight. 

V.  Blight. 

.08 

2.55 

0.90 

.0002 

.0180:. 0122 

.0014 

.29 

.0030 

.0000 

.28 

o.» 

18489 

Feb.     8 

V.  Blight. 

V.  Blight. 

.05 

2.50 

0.40 

.0020.0206.0162 

.0044' 

.27 

.OOOO.OOOOj 

.14    1.1 

18712 

Mar.     8 

V.  Blight. 

V.  Blight. 

.08 

1.85 

0.45 

.0018  .0080 

.0074 

.0006 

.20 

.0000.0000 

.U  »  0.J 

19081 

Apr.  14 

V.  Blight. 

V.  Blight. 

.10 

2.80 

0.65 

.0006  .0124 

.0104 

.0020! 

.28 

.0080 

.0000 

.18  i  O.S 

19200 

May   10 

V.  Blight. 

V.  Blight. 

.10 

2.70 

0.75 

.00041.0006 

.0066 

.0010, 

.27 

.0180 

.0000 

M    1.S 

19478 

June  16 

None. 

None. 

.06 

3.10 

0.65 

.0000'. 0108 

.0070 

.0038 

.28 

.0150 

.0000 

.17    1.3 

19759 

July  12 

None. 

V.  Blight. 

.08 

2.80 

0.90 

.0006!  .0120 

.0108 

.0012 

.27 

.0030 

.0000 

.18  1 1.8 

20019 

Aug.    9 

V.  Blight. 

Slight. 

.07 

8.10 

1.15 

.00081.0110 

.0100 

.0010 

.26 

.0030 

.0000 

1.10 

1.3 

20471 

Sept.  18 

None. 

None. 

.08 

2.70 

1.15 

.0000  .0100 

.0094 

.0006 

.80 

.0020 

.OOOOj.15 

0.tt 

20767 

Oct.    11 

None. 

None. 

.00 

2.90 

1.80 

.0010 

.0190 

.0112 

.0078 

.28 

.0030 

.0000  .14 

1.S 

21059 

Nov.    8 

None. 

None. 

.08 

2.85 

1.00 

.0008 

.0124 

.0124 

.0000 

/OS 

.0030 

.0000  .12 

1.S 

21514 

Deo.  18 

V.  Blight. 

V.  Blight. 

.08 
.06 

2.70 

0.76 

.0004 
.0007 

.0128 
.0127 

.0118 
.0106 

.0010 
.0021 

.30 
.27 

.0120 
.0060 

.0000 
.0000 

.13 

1.J 

Avt  T. 

2.71 

0.84 

.16 

1.1 

Odor,  generally  faintly  vegetable,  seldom  none ;  in  February  and  April,  flahy  and  oily.   On  beBtisf, 

the  odor  became  somewhat  stronger. Noa.  18888  and  18712  were  oollected  from  the  pond;  the  otb«n 

were  eolleoted  from  a  faucet  In  the  town. 


Microscopical  Examination  of  Water  from  Sandy  Pond^  Lincoln. 

[Number  of  organlams  per  cublo  centimeter.] 


1S97. 

• 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jnne. 

Jnly. 

Angt 

Sept 

Get 

NoT.iDee. 

J 

Day  of  examination 

Number  0/  sample 

80 

18383 

9 

18439 

9 
18712 

15 
10081 

11 

19200 

18 
19478 

15 
19759 

9 
20019 

15 

20471 

18 
20767 

9 
S1050 

14 

21S14 

PLANTS. 
Diatom  aoe89,      .... 

Asterlonella,        .... 
Cyanophyoeeo,  Anabnna, . 

AlfifSS, 

PHingfl,  Crenothrix 

40 
0 

0 

n 
0 

10 
0 

0 
6 

0 

8 

0 

0 
6 

0 

23 
17 

0 

0 

0 

15 
8 

1 

0 

10 

SI 
1 

4 

0 

0 

1 
0 

0 
0 
0 

6 
0 

0 

0 
0 

V 
16 

0 

It 

0 

9 

s 

0 
0 

0 

in 

n 

t 
n 

0 

[ 
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CONCORD. 

Microseopical  Examination  of  Water  from  Sandy  Pond,  Lincoln — Concluded. 

[Number  of  orflwnlima  per  cable  eentlmeter.] 


1S07. 

JftO. 

Feb. 

Mu. 

Apr. 

Mmj. 

Jane. 

Jnly. 

Aug. 

Sept. 

Oct. 

Not. 

Deo. 

ANIMATi). 

Infusoria, 

rXnobryoD,  ..... 
Uroglena, 

VerxueB 

n 

18 
8 

0 

18 

14 

0 

0 

4 
0 

1 
1 

It 

0 
10 

0 

35 
0 

0 

8 

0 
0 

1 

1 

0 
0 

1 

0 

0 
0 

1 

0 

0 
0 

0 

6 

8 
0 

0 

14 

14 

0 

0 

3li9eeUaneous,  ZoSglcDa,    .        • 

0 

0 

0 

0 

0 

5 

10 

0 

5 

0 

8 

TOTAI.,  ...... 

88 

84 

19 

88 

61 

<1 

18 

4 

88 

11 

148 

Water  Supply  of  Cottage  Citt.  —  Cottage  City  Water 

Company. 

Chemical  Examination  of  Water  from  the  Springs  of  the  Cottage  City  Water 

Company, 

[PurU  per  100,000.] 


2 

s 

B 


i 


20S70 


1M7. 

Aog.  34 


Appbasavob. 


9 


None. 


a 


Nose. 


.01 


I 


4.60 


AMXOinA. 


i 


•6 


.0008 


.OOIS 


.00 


KmooBV 

AS 


■ 

I 
I 


.0100 


■ 

I 

s 


.0000 


1 

8 

.1 


I 


.08 


0.0 


.0080 


Odor,  Dooe. The  eample  wbb  oollecied  from  b  fBOoet  Bt  the  pumping  itBtlon. 


Water  Supply  of  Dalton  Fire  District,  Dalton. 

Chemical  Examination  of  Water  from  the  Louder  Reservoir  on  Egypt  Brook. 


[PArte  prr  100,000.] 


I 


8 

a 

O 
i 


19O80 


1S«7. 

July  27 


Appbabakcb. 


«2 

a 

9 

a 


I 


None. 


V.  slight. 


.08 


H  RSI  lie  B  OM 

EVAPUKA- 

TIOB. 


e 
o 


SI 

3 


8.80 


1.65 


A  MHO  VIA. 


Albuminoid. 

1 

■ 

1 

i 

1 

1 

^1 

k 

H 

n 

« 

.0008 .0126 


.0110 


.0016 


-c 


.05 


NlTROOBK 
AS 


z 
t 


s 


.0000.0000 


I 

a 

m 

I 

0 
& 

o 


.90 


i 


1.0 


Odor,  distinctly  ▼egetsble.  ^— The  ssmple  wbb  collected  from  the  reseryoir. 

Microscopical  Examination, 

The  totBl  number  of  orgsnlsms  per  onbie  eentlmeter  found  In  this  SBmple  wbb  166,  consisting  chiefly 
of  DUMbrjfon, 
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DAXiTON. 

Chemical  Examination  of  Water  from  the  Upper  Beservoir  on  Egypt  Brook, 

[PnrU  per  100,000.] 


RiBIDDK  OK 

• 

s 

Appsaxahoe. 

Etapoba- 

AXMOSIA. 

NmooKV 

\ 

Tioir. 

AS 

s 

a 

Loss  on 
Ignition. 

Albuminoid. 

1 

6 

e 
« 
Q 

2 

H 

«i 

1 

1 

i 

s 

1 

i 

OQ 

g 

1 

i 

• 

: 
s 

s 

1897. 

19088 

July  27 

Kono. 

V.nlight. 

.06 

8.45 

1.76 

.0004  .0182 

1 

.0122  .0010 

1 

.06 

.01» 

.0000 

1.03 

0.1 

Odor,  faiutly  vegeUblo.— -The  sample  wu  collected  from  the  reservoir. 

Microscopical  Examination, 

The  totnl  number  of  orgnnlsms  per  enbie  centimeter  found  in  this  sample  was  110,  consisting  eUeflj 
of  Dinobryon, 

Water  Supply  of  Danyers  and  Middleton. 

ChemiccU  Examination  of  Water  from  Middteton  Pond^  Middleton, 

[ParU  per  100,000.] 


g 

APPBAAAirOB. 

Rksiocb  oh 

EVAPOBA- 

Ammovia. 

.1 

NiTBOOKV 

i 

TIOH. 

AS          1 

E 

s 
■ 
c 

• 

s 

Albnmlnold. 

■ 

1 

6 

a 
H 

1 

1 

• 

5 

i 
5 

Loss  on 
Ignitk) 

• 

1 

.4 

.a 

• 

1 
1 

e 

s 

• 

! 

1 

•  e 

■ 
■ 

1 

• 

1S07. 

18604 

Mar.    2 

V.  Slight. 

V.  slight. 

0.80 

4.25 

1.06 

.0004 

.0200 

.0104  .0006 

.45 

.0030 

.0000 

.88 

1.2 

10600 

June  20  j 

None. 

Slight. 

1.00 

8.80 

1.75 

.0000 

.0236 

.0222  .0014 

,27 

.0030 

.0000 

'.W  '  o.« 

20306 

Sept.    8 

Blight. 

V.  slight 

o.6o; 

4.05 

1.70 

.0010 

.0200 

.0186.0014 

.87 

.0000 

.0000 

.80    1.3 

21463 

Dec.     7 1 

i 
1 

V.  slight. 

Cons. 

0.60 
0.75 

4.10 

1.80 

.0004 
.0004 

.0288 
.0218 

.0222 
.0206 

.0016 
.0012 

.40 
.37 

.0050 
.0027 

.0000 
.0000 

.71 
.83 

1.5 

At... 

4.05 

1.80 

1.S 

Odor,  distinctly  vegetable  Noa.  19600  and  20396  were  collected  from  the  pond;  the  othert, 

from  a  faucet  at  the  pumping  station. 

Microscopical  Examination  of  Water  from  Middleton  Pond^  Middleton, 

[N'umber  of  organisms  per  cubic  centimeter.] 


1S97. 


March. 


July. 


September. 


Day  of  examination, 
Number  of  sample, .  • 

PLANTS. 
Dlatomaceee,    . 

Asterlonella,     •       • 

Cydntella, 

Tabellaria, 


6 

18604 


8 
19600 


0 

20896 


8 

21468 


0 
0 
0 


446 

56 
272 
IIU 


565 

648 
1 
0 


8,481 

8,640 

40 

776 
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DANTBRS. 

Microsccpiedl  Examination  of  Water  from  MiddUUm  Pond^  MiddUtan — Conclnded. 

[Nomber  of  orgaabms  per  enble  centimeter.] 


1S07. 


March. 


Jaljr. 


September. 


December. 


PLANTS  —  Ck>n. 
Cyanopbycees, 

Anabsna, 

CcBloeptamrlnm,        •       . 

Alfirn 

ANIMALS. 
Inftiaoria, 

DlnobryoBy       •       .       .       • 
VermeB,  Aaplanchna* 

Ml9otUaneou9,  ZoiSglcaa, 

Total, 


0 

It 

71 

0 

8 

20 

0 

0 

40 

0 

10 

19 

0 
0 


n 


NO 

4 

0 

288 

0 

0 

1 

0 

0 

0 

18 

s 

to 

16 


487 


648 


8,517 


Water  Supply  op  Danyers  Lunatic  Hospital. 

The  advice  of  the  State  Board  of  Health  to  the  Buperintendent  of 
the  Dan  vers  Lunatic  Hospital,  with  reference  to  a  proposed  new 
scarce  of  water  supply  for  the  hospital,  may  be  found  on  page  9  of 
this  volume.  The  results  of  an  analysis  of  a  sample  of  water  from 
a  test  well  at  the  place  where  it  was  proposed  to  secure  a  supply  of 
water  from  the  ground  are  given  in  the  following  table :  — 


Chemical  ExamincUion  of  Water  from  a  Tubular  Test  Well  at  the  Danvers  Lunatic 

Hospital. 

[P»rU  per  100,000.] 


Date  Of 

Collection. 

Appbaiawcb. 

1 

It 

1 

Ammonia. 

4 

i 

2.16 

1 

KiTROoav 

A8 

f 

o 

1 

i: 

if 

1 

0 

«1 

1 

• 

i 

m_ 

< 

1 

i 
1 

2 

S 

1 

21044 

1 
Not.    4 

1 

V.  slight. 

1 

Slight. 

.08 

1 

17.10 

1 

.0046 

1 

1 
1 

.0054  ' 

.6000 

1 

.0020 

.12 

6.7 

.0000 

Odor,  faintly  vegetable. The  sample  was  collected  from  a  tubular  tett  well,  ffltnated  Rbont  4,000 

feet  weet  of  the  hoepltal.  near  a  smalt  brook  which  flows  Into  the  Ipewioh  BlTcr,  abont  1,200  feet  above 
the  mouth  of  the  brook. 
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BBDHAM. 

Wateb  Supply  of  Dedhau.  —  Dedhah  Water  Compant. 

Chemical  Examination  of  Water  from  the  WeU  of  the  JDedham  Water  Cotnpcmy, 

[Parts  p«r  100,000.] 


Date  of 

Collection. 

Afpbaxavcb. 

.    1 

Akmovia. 

■ 

NlTKOOKV 

Aa 

Oxygen 

Goniamcd. 

8 

1 

1 

6 

1 

1 

1 

• 

j 

s 

• 

8 

1 

• 

e 
g 

18287 

1S97. 

Jan.  10 

None. 

None. 

.00 

10.90 

.0004 

.0028 

.88 

.2200 

.0000 

.00 

1 

8.9  .OM0 

18770 

Mar.  15 

None. 

None. 

.00 

0.90 

.0008 

.0018 

.90 

.1600 

.0000 

.02 

4.2 

.ooso 

19262 

May  18 

None. 

None. 

.00 

8.40 

.0000 

.0012 

.84 

.1400 

.0000 

.02 

5.1 

.0000 

10815 

July  19 

None. 

None. 

.00 

9.80 

.0006 

.0020 

.80 

.2200 

.0000 

.04 

8.9 

.0000 

20502 

Sept.  20 

None. 

V.  alight. 

.06 

9.20 

.0006 

.0040 

.78 

.1200 

.0000 

.07 

8.9  .0090 

21821 

Nov.  23 

None. 

None. 

.04 
.01 

8.80 

.0082 

.0064 

.85 

.2000 

.0000 

.03 

4.0 

.0006 

Av.«  • 

9.42 

.0008 

.0081 

.84 

.1760 

1 
.0000 

.03 

4.8 

.0019 

Odor,  none. The  aamplea  were  oollected  from  a  fancet  at  the  pnmplng  station,  with  the  exeep- 

tion  of  No.  21321,  which  was  collected  from  a  faucet  at  the  offloe  of  the  water  company. 


Water  Supply  of  East  Bridgewateb. 

(See  Bridgewater.) 

m 

Water  Supply  of  Easthampton. 


Chemical  Examination  of  Water  from  Bassett  Brook,  Easthampton. 

[Parts  per  100,000.] 


I 

9 


18621 
10597 
20038 


Av. 


o 


s 


1897. 

Feb.  23 

June  28 
Oct.    23 


Appbasaucb. 


a 


a 
« 

B 

mm 

I 


8 


V.  slight. 

None. 

None. 


Slight. 
None. 
V.  slight. 


.28 
.16 
.87 


.27 


Rksiduk  on 

EVAPOIA- 
TIOM. 


i 

o 


3.45 
4.06 
4.25 


8.92 


a 
I 


1.80 
0.95 
1.80 


1.18 


AMiffOiriA. 


i 


Albuminoid. 


& 


I 

o 


i 

si 

00 


.0016 
.0002 
.0004 


.0007 


.0100 
.0070 
.0090 


.0066 


.0072 
.0064 
.0072 


.0069 


.0028 
.0006 
.0018 


.0017 


NZTBOQBIf 

AS 

• 

« 

jS 

H 

*J 

.11 

» 

» 

.0080 

.0000 

.05 

.0070 

.0000 

.17 

.0080 

.0000 

.11 

.0077 

.0000 

a 

e 

0 

I 

o 


.SI 
.22 
.23 


e 


1.1 
l.l 
1.4 


.24    l.i 


Odor  of  the  first  sample,  distinctly  vegetahle;  of  the  second,  none;  of  the  last,  faintly  vegeUble. 
The  samples  were  collected  from  a  fauoet  at  the  pumping  station. 
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EA8TOX. 

Water  Supply  or  North  Ea8ton  Village  District,  Easton. 

Chemical  ExamiiuUian  of  Water  from  the  Well  of  the  North  Easton  Village 

District. 

[ParU  p«r  100,000.] 


• 

ApnuiAircx. 

• 

Akmovia. 

1 

NITBOOIV 
AS 

• 

• 

1 

1 

t 

■a 

^ 

2 

< 

• 

1 

s 

1 

• 

1 

IWU 

1 

1S97. 

July  28 

None. 

NOIM. 

.00 

4.40 

1 

1 

.0010 

1 

.0034 

.67 

.0000 

.0000 

.03 

1.7 

.0000 

Odor,  none. The  nmple  wm  oolleoted  from  a  faaeet  at  the  pumping  atatlon. 


Edgartown. 

The  advice  of  the  State  Board  of  Health  to  the  Edgartown  Water 
CompaDy,  with  reference  to  securing  a  supply  of  water  from  the 
ground  at  ^^  Wintucket  Bottom,"  may  be  found  on  pages  9  and  10 
of  this  volume.  The  results  of  an  analysis  of  a  sample  of  water 
collected  from  a  test  well  at  this  place  are  given  in  the  following 
table :  — 

Chemical  Examination  of  Water  from  a  Tubular  Test  Well  in  Edgartown. 

[Paris  per  100,000.] 


• 

APPBABAaOB. 

1 

Ammovu. 

MlTBOOBH 
AS 

1 

i 

^'S 

• 

■a 

8S 

Alba- 
mlnold. 

• 

e 

1 

1 

o 

1 

1 

1 

1 

1 

1 

r 

1 

i 

S 

9Q 

^ 

o 

1 

• 

1 

1S»7. 

• 

1 

19700 

Mar.  10 

V  eUght. 

Slight, 
sandy. 

.00 

4.00 

1 

.0000 

.0010 

.08 

.0080 

.0000 

M 

0.1 

.0100 

Odor,  none. The  sample  was  oolleoted  from  a  tubular  teat  well  In  Wlotooket  Bottom. 


Water  Supply  op  Everett. 
(See  Boston^  Mystic  Works,) 
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Water  Supply  op  Faiehavbn. 


The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water 
from  the  sources  under  consideration  may  be  found  in  the  following 
table,  and  also  under  Wareham  in  this  volume. 


Water  Supply  op  Fairhaven.  —  Fairhaven  Water  CoMPAmr. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health 
of  Fairhaven  with  reference  to  the  presence  of  lead  in  the  water 
drawn  through  lead  service  pipes  in  the  town,  may  be  found  on 
page  10  of  this  volume. 


Chemical  ExaminaUon  of  Water  from  the  Tubular  Wells  of  the  Fairhaven  Water 

Company. 

[Pftrta  per  100.000.] 


■ 

§ 

1 

Appbarakcb. 

■ 

-2 

A  If  MO  VIA. 

NiTBOOKM 

Aa 

• 

a 

a 

i 

Date  of 
Coll 

1 

• 

1 

1 

o 

1^ 

• 

o 
§ 

■ 

1 

7i 

1 

Oxygen 
Com 

i 

B 

1897. 

18336 

Jan.   28 

None. 

None. 

.06 

6.80 

.0010 

.0040 

1.06 

.0480 

.0000 

.07 

1.9 

.0200 

18624 

Feb.    16 

None. 

None. 

.07 

4.80 

.0002 

.0082 

1.08 

.0460 

.0000 

.11 

1.8 

.0280 

18709 

Mar.  12 

None. 

None. 

.02 

0.00 

.0002 

.0026 

1.08 

.0400 

.0000 

.08 

1.7 

.0090 

19090 

Apr.  21 

None. 

None. 

.06 

6.40 

.0000 

.0016 

0.06 

.0470 

.0000 

.07 

1.8 

.0080 

10SA8 

May   17 

None. 

None. 

.16 

4.70 

.0000 

.0060 

0.07 

.0880 

.0000 

.10 

i.e 

.0000 

19401 

June  14 

None. 

V.  alight. 

.82 

6.60 

.0006 

.0060 

0.06 

.0880 

.0001 

.83 

1.7 

.0260 

10827 

Jnly  19 

None. 

None. 

.88 

6.00 

.0006 

.0068 

1.01 

.0280 

.0001 

.40 

2.2 

.0080 

90205 

Aug.  26 

v.  slight. 

V.aUgbt. 

.28 

6.80 

.0004 

.0086 

0.96 

.0400 

.0002 

.24 

1.8 

.0240 

200S1 

Sept.  26 

None. 

V.  alight. 

.88 

6.40 

.0000 

.0064 

0.97 

.0260 

.0002 

.27 

2.2 

.02M 

21081 

Nov.    1 

None. 

None. 

.86 

6.26 

.0010 

.0090 

1.14 

.0280 

.0001 

.87 

2.8 

.0060 

21848 

Nov.  28 

Decided. 

Slight. 

.18 

6.46 

.0016 

.0066 

1.02 

.0280 

.0000 

.18 

2.1 

.(040 

21042 

Dec.  22 

V.  alight. 

V.  Blight. 

.07 
.18 

6.10 

.0002 

.0026 

0.08 

.0830 

.0002 

.11 

2.1 

.OMO 

^▼... 

6.66 

.0006 

.0044 

1.01 

.0861 

1 

.0001 

.19 

1.9 

.0113 

Odor,  none.    A  faintly  vegetable  or  earthy  odor  waa  developed  in  acme  of  the  aamplea  on  haatlng . 
-The  aamplea  were  collected  from  a  faucet  at  the  pumping  station. 
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FALL  RIVEB. 


Water  Supply  op  Fall  River. 


The  advice  of  the  State  Board  of  Health  to  the  city  of  Fall  River, 
relative  to  preventing  the  pollution  of  the  water  supply  of  the  city, 
may  be  found  on  pages  10  and  11  of  this  volume. 

Chemieal  ExamiruUion  of  Water  from  North  Watuppa  Lake. 

IButM  per  100,000.] 


« 

1 

1 

Appiabasos. 

Kbsidub  on 

EVAPORA- 
TIOV. 

AXMOSIA. 

i 

NITROOBV 
AS 

1 

1 

8 

6 
1 

«j 

1 

i 

• 

1 

P 

i 

Albamlnold. 

• 

s 
s 

i 

1 

1 

• 

1 

• 

1 

• 

1 

1897. 

1800 

Feb.  34 

V.alliht. 

V.eUght 

.86 

4.00 

1.20 

.0010 

.0128 

.0124 

.0004 

.64 

.0060 

.0001 

.80 

0.0 

1«MM) 

May  24 

V.tHght. 

V.sHght. 

.80 

8.26 

0.86 

.0006  .0144 

.0142 

.0002 

.60 

.0050 

.0000 

.88 

0.6 

199»4 

Ang.    4 

None. 

V.sUght. 

.18 

8.86 

1.20 

.0014 

.0164 

.0184 

.0020 

.61 

.0080 

.0000 

.86 

0.8 

SlOU 

Not.   8 

None. 

None. 

.16 

8.40 

1.46 

.0012 

.0162 

.0162 

.0000 

.66 

.0000 

.0000 

.27 

1.0 

Averages  by  Years, 


- 

1887* 

- 

- 

.16 

8.26 

0.96 

1 

.0006 

1 

.0161 

- 

- 

.68 

.0060 

. 

. 

• 

- 

1888 

- 

- 

.17 

8.18 

0.08 

.0004 

.0168 

- 

- 

.62 

.0067 

.0001 

- 

- 

. 

1880t 

- 

- 

.27 

8.80 

1.20 

.0006 

.0164  .0140 

.0024 

.60 

.0076 

.0002 

- 

• 

- 

1802 

- 

- 

.08 

2.06 

0.86 

.0012 

.0180  .0107 

.0028 

.62 

.0117 

.0001 

- 

0.5 

- 

1804t 

- 

- 

.26 

8.10 

1.16 

.0007 

.0140  .0180 

.0010 

.68 

.0040 

.0000 

.80 

0.6 

- 

1806f 

- 

- 

.28 

8.40 

1.17 

.OOOtt 

.0101 

.0161 

.0080 

.60 

.0010 

.0000 

.46 

0.7 

- 

1806 

- 

- 

.22 

8.82 

1.14 

.0011 

.0160  .0137 

.0023 

.61 

.0041 

.0000 

.86 

0.7 

- 

IMT 

- 

- 

.28 

8.60 

1.17 

.0010 

.0144  .0188 

.0006 

.68 

.0082 

.0000 

.86 

0.7 

*  June  to  December. 

t  Juiaary  to  May. 

t  ICerehi 

ind  April. 

IF 

ebme 

ry,A 

prllai 

BdMi 

»y. 

Hon  to  enelyMe  of  1807 :  Odor  of  the  first  three  samples,  faintly  yegetablo;  of  the  last,  none.— — 
The  samples  were  collected  from  faaoets  In  the  dty.  For  height  of  water  In  this  pond,  see  table  on 
pege  168. 
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FALIi  RIVEB. 

Chemical  Examination  of  WaUrfrom  North  Wdtuppa  Lake^  collected  from  Variom 

Paris  of  the  Lake, 

Sample*  collected  from  the  Svrfaee  of  the  Lake,  a  quarter  of  a  Mile  North  of  the  Bridge  eon- 

neetiruf  Fall  River  and  Weetpori* 

[Paru  per  100,000.] 


I 

S 

0 


a 
o 

« 


Q 


10021 
20044 
20265 
20422 
20575 
20868 
21327 
21034 


1S97. 

July  26 
Aug.  0 
Aog.23 
Sept.  8 
Sept.  20 
Oet.  18 
Not.  22 
Deo.  22 


Appbahanob. 


S 


V.  Blight. 
Slight. 
V.ellghi. 
V.  slight. 
V.ftllght. 
V.  alight. 
V.  Blight. 
Slight. 


e 
§ 


Slight. 
V.  Blight. 
V.  Blight 
V.  Blight. 
V.  Blight. 
Slight. 
Cons. 
Slight. 


.15 
.14 
.14 

.18 
.18 
.30 
.10 
.2D 


Kbsiddb  ok 

EVAPOBA- 

TIOV. 

• 

^ 

-4 

n 

1 

r 

3.20 

0.80 

3.50 

1.85 

8.85 

1.15 

3.55 

i.to 

3.45 

1.60 

3.40 

1.20 

3.45 

1.20 

8.80 

1.66 

Ammohu. 


I 


Albuminoiil. 


I 


.0004 
.0010 
.0006 
.0000 
.0000 
.0002 
.0014 
.0004 


.0188 
.0170 
.0108 
.0170 
.0160 
.0144 
.0184 
.0100 


I 


^1 


.0168 
.0162 
.0132 
.0144 
.0158 
.0122 
.0174 
.0168 


.0080 
.0024 
.0036 
.0026 
.0002 
.0022 
.0010 
.0022 


«» 

B 

"C 

o 

5 


.65 
.68 
.02 
.65 
.62 
.64 
.66 
.68 


NiTBOOBB 


5 


.0020 
.0030 
.0020 
.0020 
.0020 
.0250 
.0030 
.0050 


.0000 


1 

a 

a 

c 
o 


& 

M 

o 


8 

a 


.41 


.35 
.30 


.0000 
.0000 
.0000  !.SS 
.0000  .35 


.0000 
.0000 
.0002 


.89 
.83 
.48 


0.6 

1.7 
0.8 
0.4 
0.6 
0.4 
1.1 
0.S 


Samples  collected  from  the  Surface  of  the  Lahe,  midunty  between  Wilson  Road  and  S 

Borden's  Point. 


19022 

Joly  26 

y.  slight. 

Slight. 

.16 

8.20 

0.85 

.0006 

.0176 

.0128 

.0048 

.68 

.0030.00001.44    0.0 

20045 

Aug.   0 

Slight. 

Slight. 

.18 

3.60 

1.40 

.0008 

.0186 

.0140 

.0046 

.60 

.0020  .0000  .30    0.6 

20256 

Aug.  23 

V.  Blight. 

V.  Blight. 

.16 

8.55 

1.45 

.0008 

.0200 

.0152 

.0048 

.63 

.0030 

.OOOui  .87  i  0.6 

20428 

Sept.   8 

V.  Blight. 

SlighL 

.20 

3.00 

1.20 

.0000 

.0182 

.0154 

.0028 

.65 

.0020 

.0000, 

.89  '  0.6 

20576 

Sept.  20 

V.  Blight. 

Slight. 

.18 

8.65 

1.60 

.0004 

.0172 

.0132 

.0040 

.61 

.0000 

.000i»' 

.88  i  0.& 

20860 

Oct.  18 

V.  Blight. 

Slight. 

.80 

3.66 

1.45 

.0004 

.0116 

.0116 

.0000 

.67 

.0250 

.0000 '.80     l.T 

21328 

Nov.  22 

V  Blight. 

Decided. 

.81 

3.45 

1.60 

.0012 

.0196 

.0186 

.0010 

.66  ' 

.0020 

.0001  .44     1.0 

31685 

Dec.  22 

Slight. 

SUght. 

.41 

8.55 

1.75 

.0004 

.0174 

.0160 

.0014 

.66  1 

.0070 

.OOOli.52    1.1 

1' 

Samples  collected  from  the  Surface  of  the  Lake,  midway  between  Spencer  Borden's  Point  and 

Ralph's  Neck, 


10923 

Joly  26 

V.  Blight. 

Slight. 

.16 

8.10 

0.86 

.0000 

.0176 

.0142 

.0084 

.67 

.0000.0000  .41    0.6 

20046 

Aug.   9 

Slight. 

Slight. 

.14 

3.55 

1.35 

.0003 

.0186 

.0180 

.0056 

.00 

.0000.0000  .87    0.6 

20257 

Aug.  23 

V.  Blight. 

V.  Blight. 

.14 

8.45 

1.20 

.0012 

.0186 

.0146 

.0040 

.61 

.0020  .0000  .81     0.6 

20424 

Sept.  8 

V.  Blight. 

V.  Blight 

.18 

3.40 

1.05 

.0002 

.0106 

.0158 

.0038 

.60 

.0020. 0000' .82  ,  0.6 

20577 

Sept.  20 

V.  Blight. 

V.  Blight. 

.18 

8.45 

1.45 

.0004 

.0158 

.0156 

.0002 

.62 

1.0000  .0001) 

.89 

1.3 

20b70 

Oct.   18 

V.  Blight. 

Slight. 

.28 

3.55 

1.40 

.0008 

.0108 

.0090 

.0018 

.68 

.OIOOi.OOOu 

.40 

l.I 

21830 

Nov.  22 

V.Bhght. 

Slight. 

.87 

3.50 

1.60 

.0016 

.0196 

.0180 

.0016 

.66 

'.0030.00UO 

.40 

1.0 

21636 

Dec.  22 

Slight. 

Slight. 

.33 

3.75 

1.80 

.0006 

.0178 

.0172 

.0006 

.65 

.0020 

.0001 

.46 

1 

1.4 

Samples  collected  from  the  Bottom  of  the  Lake,  midway  between  Spencer  Borden's  Point  and 

Ralph's  Neck, 


19924 

July  26 

V.  Blight. 

Slight. 

.15 

3.20 

0.80 

20047 

Aug.   9 

Slight. 

Slight. 

.14 

3.45 

1.25 

20258 

Aug.  23 

V.  Blight. 

V.  Blight. 

.14 

3.10 

0.05 

20426 

Sept.   8 

V.  Blight. 

Slight. 

.18 

8.66 

1.00 

20578 

Sept.  20 

V.  Blight. 

V.  Blight. 

.25 

3.40 

1.50 

20871 

Oct.   18 

V.  Blight. 

Slight. 

.30 

3.60 

1.45 

21329 

Nov.  22 

V.  Blight. 

CODB. 

.31 

3.85 

1.40 

21687 

Dec.  22 

Slight. 

Slight. 

.37 

8.60 

1.60 

.0000 
.0008 
.0008 
1.0002 
..0008 
.0004 
.0018 
.0006 


.0196 
.0170 
.0170 
.0166 
.0166 
.0130 
.0194 
.0186 


.0148 
.0186 
.0146 
.0166 
.0164 
.0130 
.0186 
.0158 


.0048 
.0034 
.0026 
.0000 
.0002 
.0000 
.0008 
.0028 


.64 
.64 
.61 
.61 
.60 
.64 
.66 


.0000 
.0020 
.0080 
.0020 
.0020 
.04S0 
.0080 
.0030 


.0000 
.0000 
.0000 
.0000 

.0000 
.0000 
.0000 
.0001 


.89 
.87 
.81 
.84 
.86 
.84 
.40 
.52 


0.6 
0.6 
0.1 
0.6 
0.5 
0.5 
0.8 
0.8 


Odor,  geDerilly  faintly  vegetable. 


Microscopical  Examination. 

In  the  Bamplefl  collected  In  July  the  orgaolBOB  Jficroeystis  and  Nottoe  were  foand  in  eonddenblt 
numhere.    An  liiBignlflcant  number  of  organiama  was  found  in  each  of  the  other  Bamplaa. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES.  159 

FALL  RrVBR. 

Chemfeat  Examination  of  WdUrfrom  South  Waiuppa  Lake,  cotleeledfrom  Varxout 

Fartt  of  the  Lake. 

SamplM  aolltetedficm  ISt  Swfae*  ef  Iht  Laht,  at  tha  Stmd  Bar. 

[Put*  per  100,000.] 
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l.W    '.OO* 

i!m  Looch 

l.M  !  .001! 

\Z !  :S^ 

i.w  r.oow 

.0»M  .0174 

ii 

.018]  .UI£« 
.02M.OZM 

""" 

!u 

.ono 

.WBO 

iow 

!oouc 

E 

loOO! 
.0001 

.44 
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oo.J(»oo1 
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"S'JSS 
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0230 

- 

"i 

'" 

■:s^-^\. 
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tulUO 
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D«.  IS 

7  illght. 

v!»l  ght' 

V.tiKtaL. 
V.al  ght. 

V.il  ibt. 

1    ii- 

V,         il. 

IT 
IS 

M 

SO 
»7 
46 

4.K 

g!70 

loo 

i 
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ii 

S 

DMO   !§S 

WOO  ine 

.0010 

.0010 

ioooo 
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t.Ot    |.O0t3.D»2.a 
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FAJjTt  RITTEB. 

Chemical  Examination  of  Water  from  South  Watuppa  Lake,  collected  from  Varm$ 

Parts  of  the  Lake  —  Concluded. 

Samples  collected  from  the  Quequeehan  River,  where  it  i$  oroued  by  the  Plymouth  Atemie 

Bridge, 


[Parti 

1  per  100,000. 

1 

Kksiddb  ov 

. 

§ 

Appeaeahob. 

EVAPOBA- 

AnroHiA. 

NITBOOBS 

i 

TIOM. 

AS 

s 

a 
m 
B 

1      d 

Albamtitoid. 

s 

a 

5 

e 
Q 

• 

s 
H 

1 

1 

• 

Loss  on 
Ignltlo 

1 

• 

1 

■ 

j5 

-1 

9  a. 

■ 

o 
s 

i 

• 

8 

■ 

6 

:  e 
• 
at 
>% 

X 

1  0 

• 
s 

• 
M 
M 

1907. 

i 

10932 

July  26 

Distinct. 

Cons. 

.18 

6.66 

1.66 

.0400 

.0304 

.0266 

.0048 

1.16 

.0060 

.0018 

.43 

J.0 

20065 

Aug.   0 

DUtlnot. 

Slight. 

.18 

7.06 

1.66 

.0360 

.0296 

.0262 

.0044 

1.29 

.0030 

.0000  .43 

1  9 

20266 

Aug.  23 

Slight. 

Slight.  . 

.16 

7.26 

1.76 

.0364 

.0284 

.0262 

.003211.20 

.0060 

.0010 

.86 

20433 

Sept.   8 

V.  slight. 

COUB. 

.30 

6.70 

1.66 

.0436 

.0302 

.0260 

.0042 

1.21' 

.0030  .0016! 

.40 

20646 

Oept.  20 

V.  Blight. 

Slight. 

.20 

6.86 

1.76 

.0164 

.0292 

.0218 

.0074,1.16;  .0030 

.0015!.4l 

20879 

Oct.   18 

Slight. 

Ck>nB. 

.82 

7.80 

9.10 

.0.388 

.0316 

.0238 

.0078 

1.38 

.0180 

.0020  .43 

2l:i38 

J^ov.  22 

Decided. 

Coos. 

.40 

7.86 

2.16 

.0724 

.0886.0310 

.0026 

1.19 

.0170 

.0014 

.it 

21641 

Dee.  22 

Decided. 

CODB. 

.41 

7.26 

2.26 

.0606 

.0820!  .0284 

.003Q 

1.22 

.0190 

.0012 

.» 

Odor,  vegetable,  BometimeB  mooldy  or  majty,  aad  oecaBlonally  also  nnpleaaant. 


Microscopical  Examination. 

Id  the  samplea  collected  In  July  considerable  Domberfl  of  the  organiBms  MerUmopetdia  and  J/lcro* 
eyttlt  were  found.    An  InBignlfieant  nomber  of  organiBinB  was  foand  to  each  of  the  other  samples. 


Chemical  Examination  of  Water  from  the  Tributaries  of  North  Watuppa  Lake. 

[Parts  per  100,000.] 


—     — 

Rbsiddb  ox 

• 

— 

S 

Appearakcb. 

EVAPOBA- 
TIOK. 

Ammokia. 

ITlTBOOBW 
AB 

1 

Loss  on 
Ignition. 

Albuminoid. 

s 

e 

1 

'A 

o 

1 

1 

1 

S 

1 

1 

i 

.4 

1 

1 

Sus- 
pended 

■ 

■ 

1 

1 

5 

s 

* 

8 

1807. 

1((908 

Apr.  12 

Distinct. 

Slight. 

0.60 

7.60 

2.40 

.0012 

.0276  .0246 

.0080 

1.00 

.0680 

.0010 

0.54 

3.2 

18999 

Apr.  12 

V.  Blight. 

V.sMeht. 

1.80 

6.20 

2.66 

.0006 

.02uu  .0200 

.0000 

Q.fth 

.0270'. 0000 

1.04 

0.8 

19000 

Apr.  12 

V.  slight. 

V.  slight. 

1.80 

3.86 

1.70 

.0006 

.0200 

.0188 

.0012 

0.42,  .0060 

.0000 

I.IT 

0.6 

19001 

Apr.  12. 

V.  slight. 

V.  slight. 

2.65. 

5.60 

3.80 

.0006. 0258 

.0266 

.0002 

0.37 

.0030 

.0001 

1.96  ;  0.6 

19002  Apr.l2 

V.  Blight. 

V.  Blight. 

1.80' 

6.35 

2.75 

.0008 

.0386 

.0880 

.0006  0.69 

.OlOO'.OOOl 

1.67 

0.6 

19003  Apr.l2 

y.  slight. 

V.  slight. 

1.30 

8.26 

2.66 

.0012 

.0420 

.0406 

.0014 

1.67 

.0050 

.0001 

1.07 

1.8 

Odor,  distinctly  vegetable,  soraetlmee  mouldy. The  samplea  were  collected  from  tributaries  of 

the  lake,  as  follows:  No.  18098,  from  CresB  Brook,  near  Its  moatb;  No.  18099,  from  Bighlaod  Brook, a 
abort  distaoce  below  New  Boston  Boad;  No.  10000,  from  Terry's  Brook,  near  its  month ;  No.  19001,  frem 
Blossom  Brook,  a  short  distance  below  Blossom  Boad ;  No.  19002,  from  Ralph  Brook,  )ast  above  Its 
month;  No.  19008,  from  the  north  branch  of  Nat  Brook,  a  short  distance  above  its  Jonetlon  with  the 
branch. 
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FALIi  RIVER. 

Chemical  Examination  of  Water  from  Stafford  Pond^  in  Tiverton^  B,  L 

[Parts  per  100,C00.] 


r 

• 

Residdk  on 

1 

™''** 

§ 

Appbabanob. 

£VA1*URA- 

AMMOVtA. 

NITBOGBK 

mm 

o 

TIOM. 

AS 

f 

• 

Albuminoid.^ 

• 

a 

a 

0 

1 

• 

1 

a 

1 

• 

1 

SI 

r 

• 

i 

1 

• 

1 
1 

4 

■ 

s 
S 

if 

s 

5 

M 

i 

m 

SQ 

d 

H 

s 

u 

H 

^ 

H 

J5 

aa 

O 

K 

K 

o 

m 

199T.    1 

1 

19931  '  July  26  ' 

Dielioet. 

Slight. 

.07 

8.16 

0.80 

.0006 

.0164 

.0140 

.0024 

.71 

.0000  .oooo! 

.10 

0.8 

•ivm 

Aug.   9 

'  Slight. 

Slight. 

.12 

8.10 

1.00 

.0012 

.0144 

.0100 

.0044 

.71 

.0020  .0000 

.17 

0.8 

•i"2M 

Aav.  23  1 

Slight. 

V  Bllvht. 

.06 

8.10 

1.00 

.0008 

.0144 

.0112 

.0082 

.68 

.0000.0000,  .16 

0.6 

20431  •  Bept.   8  \ 

V.  Blight. 

.V.  Blitfht. 

.08 

2.0U 

0.05 

.0000 

.0168 

.0142 

.0026 

.79 

.0020 

.00001.16 

0.0 

•.''t685 

Sepl.  20 

V.  slight. 

V.  slight. 

.10 

8.00 

1.06 

.0018  .0164 

.0136 

.0028 

.66 

.0020 

.00001 

.19 

0.8 

2u$78 

Oci.  18  1 

V.  Blight, 

V.  Blight. 

.10 

8.40 

1.86 

.0016 

.0178 

.0162 

.0026 

.60 

.0200 

.0000 

.16 

1.1 

milky. 

21SS7    Not.  22 

Decided. 

jOODB. 

.90 

3.2ft 

1.10 

.0010 

.0184 

.0172 

.0012 

.64 

.0020 

.0001 

.28 

0.6 

:iIMO 

Dec.  22 

Decided. 

Slight. 

.14 
.11 

8.10 

1.86 

1 

.0006 
.0009 

.0170 
.0168 

.0162 
.0146 

.0008 
.0028 

.62 
.66 

.0080 
.0046 

.0001 
.0000 

.18 

0.8 

At.*. 

8.16 

1.10 

1 

!l8 

0.6 

*  Where  more  than  ooe  sample  was  collected  lo  a  month,  the  mean  analysis  for  that  month  has  been 
U0ed  in  making  the  average. 

Odor  of  No.  21640,  none ;  of  No.  21837,  none,  becoming  faintly  vegetable  on  heating ;  of  the  other^ 
i^eDerally  faintly  vegetable,  becoming  somewhat  stronger  on  heating.  ^^  The  samples  were  collected 
from  the  pond,  at  the  surface. 


Microscopical  Examination  of  Water  from  Stafford  Pond^  in  Tiverton,  R,  L 

[Number  of  organisms  per  cnblo  centimeter.] 


1897. 


Juiy. 


Aug. 
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flcpt 


Sept. 
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Nov. 


I>ec. 


r>«y  of  examination,      . 
X amber  of  sample,        . 

PLANTS. 

Olatomaceee,  . 

Aslerlonella,    . 
Tabellaria, 

Cyanophyceeo, 

Anabaina, 

MerismoiKBdla, 

Microcystis, 

Alged 

ANIMALS. 
Infusoria.  .      .       .      < 

Crustacea,  Cyclops, 
JiUcellaneowt,  Zo5gloea, 
Total,      .       .       .       . 
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182 


0 


66 
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Chemical  Examination  of  Water  from  Bawdy  Pond^  in  Wesfport, 

[Paru  per  100,000.] 


Krriddb  on 

!'     .  1 
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Appsasakcb. 

EvAPoaA- 

AxMOiriA. 
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1807. 

10029 

July   26 

Slight. 

BUcht 

.12 

2.05 

1.10 

.0020 

.0218 

.0172 

.0046 

.00 

.0020 

.0000  .37  ;  0.1 

21*052 

Aui(.    0 

Slight. 

V.  •light 

.14 

3.20 

I.JO 

.0016.0210 

.0182 

.0028' 

.01 

.U030 

.OOUU  .30  1  0.& 

2U263 

Auk.  23 

V  alUht. 

V.Blltfht 

.28 

8.60 

1.36 

.0006  .0218 

.0186 

.0082;  .57 

.0020 

.UQUO  .47    0.S 

ai>4:}2 

Pepi     R 

V.BllKht 

V.  Blight. 

.70 

4.35 

2.15 

.U1IU2  .0266 

.02i(2 

.0014  .60 

.0020'.(K)U0  .91    0.« 

2U5H3 

ti.  pt.  2u 

V.iihght. 

V  Blight. 

.25 

3.00 

1.70 

.0020  .U27U 

.0248 

.0022  .69 

.00211  .000(1 

.45 

0.3 

20H76 

Ocl.    18 

V.BllKbt. 

Blight. 

.20 

3.85 

1.55 

.0002  .0202 

.0188 

.0014  .60 

.0420  .0000 

.35 

0.5 

21836 

Nov    22 

Deelded. 

CODB. 

.47 

4.00 

1.00 

.0010 

.0222 

.0208 

.0014  .70 

.0020  .0001  i  .51    O.S 

21638 

Dee.  22 

D^ldad. 

CODB. 

.40 

.83 

1 

8.70 

1.75 

.0010 

.0232 
.0226 

.0220 
.0204 

.0012 
.0022 

.04 
.63 

.0010 
.0086 

.0001 
.0000 

-67 

0.8 

Av.*. 

8.67 

1.62 

.0011 

.50 

0.1 

t 

*  Where  more  tbnn  one  Bample  wbb  collected  in  a  month,  the  mean  analyBis  for  that  month  ha*  bMD 
naed  in  making  the  average. 

Odtir  of  No.  21638,  none;  of  the  others,  faintly  vegetable,  becoming  aomcwhat  atronger  on  heBtlif. 
i-^The  Bampl«B  were  collected  from  the  poud,  at  the  Burfaee. 


Chemical  Examination  of  Water  from  Devol  Pond^  Wesiport, 

[Paru  per  100,000.] 


J8 


a 
o 

o 

o 

m 

a 


19980 
20064 
20265 
20430 
20684 
20877 
21886 
21639 


Av.*. 


1807. 

July  26 
Aug.  9 
Aug.  23 
Bept.  8 
Sept.  20 
Oct.  18 
Nov.  22 
Dec.  22 


Appbabavob. 


Slight. 
Slight. 
V.  Blight. 
Slight. 
V  Blight. 
V.  Blight. 
V.Blight. 
V. Blight. 


Sliffht. 
Slight. 
V.  Blight. 
V.  Blight. 
V.  Blight 
V  Blight. 
Slight. 
V.  Blight. 


0.42 
0.46 
0.74 
0.40 
0.65 
0.60 
0.90 
1.07 


0.67 


Krbidck  on 
Evapora- 
tion. 


I 


B 
O 


« ■ 


8.06 
4.46 
4.80 
3.66 
4.66 
4.90 
4.70 
4.86 


4.34 


1.60 
1.56 
1.90 
1.76 
2.20 
2.36 
2.16 
2.26 


1.09 


Ammonia. 


Altinmlnoid. 

• 

1 

■ 

1 

i 

3 

i 

ii 

'** 

H 

s 

00 

.0000 
.0012 
.0012 
.0006 
.0014 
.0000 
.0016 
.0008 


.0220 
.0214 
.0232 
.0274 
.0254 
.0252 
.0288 
.0276 


.0008  .0264 


.0196 
.0198 
.0220 
.0212 
.0246 
.0238 
.0278 
.0264 


.0236 


.0024 
.0016 
.0012 
.0062 

.wm 

.0014 
.0010 
.0012 


.0018 


e 


.60 
.57 
.62 
.69 
.68 
.73 
.60 


.68 


KiTBOOBN   I  1 


AS 


3 
■ 
C 

5 


-        »e  !  i 


C  1  = 


.0050  .0000  .OS    0.1 
.0000  .0000  .63     0.1 


.0020 
.0030 
.0020 
.0280 
.0030 


.0000  M     0.1 
.0000  .58     O.t 

.OUOu  .S6     0.5 


.0000 
.0001 


.0050.0001 


.0074 


.0000 


.31  '  1.1 
.96  !  1.1 
.90  :  1.0 


68.  0.8 


*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  month  has  bees 
Qied  in  making  the  average. 

Odor  of  No.  21689,  none,  becoming  faintly  vegetable  on  heating;  of  the  others,  gonerslly  fsini^ 
vegetable,  becoming  somewhat  Btrongvr  on  heating.  — -  The  ramples  were  collected  from  the  pond,  st 
tho  surface. 
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FAXU  BIV£B. 

Table  showing  EHghls  of  Water  in  North  Waiuppa  Lake  on  the  First  of  Each 

Month  in  1897. 

[DIeteooe  below  hlgb-watar  mark.] 


Jan.  1, 
Feb.  1. 
March], 
April  1, 
Mty  1, 
Jane    1. 


Datb— 1M7. 


Feet 


2.17 
1.66 
1.2S 
0.67 

o.ao 

0.61 


Date— 1907. 


Feet. 


Jaly  1. 
Aug.  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Dee.  1, 


1.17 
1.68 
1.40 
3.2S 
2.86 
1.78 


Falmouth. 

The  advice  of  the  State  Board  of  Health  to  John  S.  Bleakie  and 
others,  relative  to  a  proposed  water  supply  for  the  villages  of  Fal- 
moath  and  Wood's  Hole,  may  be  found  on  pages  11  and  12  of  this 
volume.  The  results  of  analyses  of  samples  of  water  collected  from 
Long  Pond  and  Grew's  Pond,  two  of  the  sources  considered,  are 
given  in  the  following  table :  — 


Chemiedt  Examination  of  Waterfront  Orew^s  Pond  and  Long  Pond^  Falmouth, 

[Parte  per  100,000.] 


B 

a 


21227 
21246 
21246 
21213 
21244 


I 
I 

3 

9 


Not.  11 
Nov.  16 
Not.  16 
Nov.  16 
Not.  16 


AlTBAlAKOB. 


I 


Blight. 
V.ellght. 
V.  slight. 
Nooe. 
V.ellght. 


OODi. 

Cone. 
V.ellght. 
Blight. 
Blight. 


I 


.10 
.00 
.08 
.00 
.01 


KseiDUK  OM  " 
Ktapuia- 

TIOH. 


I 
SI 


i 


3.86 
8.26 
8.46 
2.06 
8.46 


1.80 
1.40 
1.60 
1.10 
1.10 


AimoiiiA. 


Albaiuinoid. 

« 

1 

1 

i 

1 

s 

.9 

ii 

k 

H 

a 

« 

.011« 
.0044 
.0062 
.0012 
.0018 


.1204.0260 


.0M4 


.0660.0826.0084 
.0410.0806.0014 
.0184  .0122  .0012 


.0176.0172 


.0004 


i 

0.84 
0.89 
0.06 
1.01 
0.06 

NiTIOOBll 

AS 

1 

i 

i 

.0000 
.0020 
.0020 
.0090 
.0020 

.0002 
.0000 
.0000 

.0000 
.0000 

8 

a 

8 


.08 
.16 
.26 


.08 
.11 


I 


i 


1.0 
1.0 
1.0 
1.0 

1.1 


Odor,  none,  beeomlBg  eometlmes  falotly  Tegetable  oo  heatiog. The  first  three  samples  were  eol* 

leeted  from  Orew's  Pond,  as  follows:  No.  21227,  from  the  west  side;  No. 21246,  from  the  north-east 
side;  No  21246,  from  the  south-west  side.  The  last  two  samples  were  collected  from  Long  Pond,  as 
foUowa :  No.  2124St  from  the  west  side;  No.  21214,  from  the  south-west  side. 
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FAIiMOUTH. 

Microscopical  Examination  of  Water  from  Grew^s  Pond  and  Long  Pond, 

Falmouth, 


[Namber  of  organisms 

per  cable  eentimetei 

rO 

1907. 

• 

Nov. 

Not. 

Nor 

Not. 

Sot. 

Day  of  examination, 

12 

17 

17 

17 

i: 

Namber  of  sample, 

21227 

21246 

21246 

21243 

21144 

PLANTS. 

Dlatomace» 

4 

8 

6 

It 

14 

Oyanophycees 

8,098 

8 

7 

7 

8 

Anabasna, 

8,096 

6 

7 

0 

0 

Aifir»> 

0 

6 

4 

88 

12 

ANIMALS. 

Bhizopoda,  AotlDophrys 

0 

1 

1 

8 

1 

Infusoria. 

184 

29 

75 

8 

1 

DInobryon, 

Vortlcella, 

36 
144 

20 
0 

74 
0 

8 

0 

0 
0 

MUcellaneoutt  Zodglosa, 

8 

8 

0 

8 

1 

Total 

8,284 

80 

92 

66 

44 

Water  Supply  of  Fitohbubg. 

Chemical  Examination  of  Water  from  Scott  Reservoir^  Fitchburg. 

[ParU  per  100,000.] 


18589 
10283 
20286 
21290 


At. 


«d 
P 


18»7. 

Feb.  17 

May  18 
Aag.  25 
Not.  18 


Appbasamob. 


•a 

I 

a 
H 


Sllgbt. 
Slight. 
Slight. 
Blight. 


o 


Slight. 
Com. 
V.  Blight. 
Decided. 


.20 
.12 
.17 
.20 


.17 


Kksidub  ok 

EVAPORA- 

TIOK. 

1 

Loss  on 
Ignition. 

2.65 

1.25 

1.60 

0.45 

2.65 

1.20 

2.86 

1.16 

2.26 

1.01 

1 

AMMONIAi 


Albamlnold. 

t 

t 

i 

1 

1 

a 

h 

H 

Q 

00 

.0022 
.0020 
.0008 
.0004 


.0013 


.0210 


.0160 


.0168  .0114 
.0232.0170 
.0106  .0150 


.0201 


.0148 


.0060 
.0064 
.0062 
.0046 


.0063 


"C 

a 


.28 
.14 
.18 
.18 

.18 


NlTSO«XN 
AS 


J 

e 


S 


s 

9 


5|! 
e  ;  2 

6         C 

M 

K 

c 


.0030.0000 
.0080.0000 
.0060.0000 
.0020.0000 


.008^ 


.0000 


.84  0.« 
.18  '  0.2 
.8?  0.1 
.80  '  0.5 

.29  ,  O.S 


Odor,  Tegetable,  becoming  stronger  and  sometimes  fishy  or  moaldy  on  heating.  — —  The  eamplss 
were  collected  from  the  reserTolr. 
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FITCHBITBG. 

Microscopical  Examinalion  of  WcUer  from  8coU  Beaervair^  FUchburg. 

[N'amber  of  organisms  per  cable  centimeter.] 


xwvt. 


Febraeiy. 


May. 


Angott. 


NoTcmber. 


Day  of  examination, 
Namber  of  aample, .       . 

PLANTS. 
Dlatoznaceee,    . 

Asterionella, 

Mfloeira,    .... 

Synedra 

Tabellarla, 

AlGr» 

Conferra,  .       •       .       • 

ANIMALS. 
Bhizopoda*  Aetinophrya, 

InfuBoria,  .... 

Dinobryon, 

Peridlniam,       .       •       . 

Synara,      .... 

Vermes 


so 
1868B 


90 
19288 


27 
20286 


10 
21200 


0 

0 
0 
0 
0 

0 
0 


488 

8 

818 

62 

88 


n 

18 
88 

2 


IfvDw 

7,682 

8 
0 

1 


80t 

880 

10 

4 

28 

I 

0 


0 

80 

0 


68 

0 

182 

408 

152 
100 


to 

18 
2 
0 


mweitoiMOV*.  ZodglcBa 80                   40                  tO 

5 

Total, 168               8,061              1,012 

798 

Chemical  Ezaminatian  of  Water  from  Meeting-house  Fond,  Westminster. 

[Parte  per  100,000.] 


1 

Kbbidub  om 

1 

a 

g 

ArraABAVOB. 

Eyapoba- 

Ammonia. 

NITBOOSH 

'Z 

1 

S 

noH. 

1 

AB 

1 

1 

5 
1 

• 

1 

1 

• 

SI 

1 

i 

Albuminoid. 

s 
i 

i 

1 

• 

w 

i 

as 

t 

1 

■ 

il 

oo 

■ 

1S07. 

1 

1 

18688 

Feb.  17 

Blight. 

Slight. 

.07 

2.90 

1.86 

.0068 

.0264 

.0168  .0106 

.27 

.0050 

.0000 

.20 

1.1 

18816 

Mar.  18 

Slight. 

Conn. 

.07 

2.86 

1.00 

.0018 

.0182 

.0124.0008  .10 

.0030 

.0000 

.26 

0.6 

J9282 

May  18 

V  sMght. 

Slight. 

.12 

2.10 

0.70 

.0022 

.0168 

.0128  .0060 

.18 

.0000 

.0000 

.28 

0.6 

a02S7 

Aug.  26 

V.BllKht. 

V.tlight. 

.Ob 

2.60 

1.10 

.0010 

.0194 

.0164.0080 

.17 

.0080 

.0000, 

.81 

0.9 

^1298 

Not.  18 

V.  Blight. 

1 

V.  alight. 

.12 

2.40 

0.90 

.0008 

.0146 

.0186.0010 

I-* 

.0020 

.0000 

1 

.24 

1.4 

Averages  by 

Tears, 

„ 

1893 

^ 

^ 

.07 

2.87 

0.88 

.0000 

.0187 

.0118 

.0024 

.17 

.0023 

.0000 

.23 

0.6 

• 

1894 

.. 

. 

.07 

2.38 

0.86 

.0011 

.0149 

.0126 

.0024 

.18 

.0026 

.0000 

1.22 

0.6 

« 

1896 

. 

. 

.10 

2.61 

0.92 

.0012 

.0144 

.0130 

.0014 

.20 

.0027 

.0000 

.83 

0.8 

. 

1896 

. 

— 

.12 

2.49 

1.00 

.0018 

.0164 

.0186 

.0018 

.19 

.0049 

.0000 

.26 

0.6 

- 

1897 

- 

- 

.09 

2.46 

1.01 

.0019 

.0179 

.0142 

.0037 

.20 

.0026 

.0000 

.26 

1 

0.9 

NoTB  to  aoalyBOB  of  1897 :  Odor  of  the  flrat  Bampl<>,  dlatlnctly  vegetable,  becoming  dUtlnctly  fishy 
^*k  beating;  of  the  aecood.  distinctly  flthy;  of  the  third  and  fonrlh,  distinetlv  vegetable;  of  the  last, 

r^ne,  becoming  faintly  vegetable  on  heating. The  aamplea  were  collected  from  the  pond,  at  the 

*^*i-bonse. 


Microscopical  Examination, 

I       Ad  innigolfleant  number  of  organisms  was  found  in  each  of  these  samples  except  the  first,  in  which 
«^02  DinxMTfim  were  found. 
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FKA27KLIX. 

Water  Supply  op  Franklin.  —  Franklin  Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Franklin  Water  Company 

[Parte  per  100.000.] 


:tion. 

ArrrABAVCB. 

• 

1 

Amxohia. 

KlTROGKX 
AS 

m 

B 

S 

^2 

1 

s 

1 

ate  of 
CoU 

■ 

1 

1 

• 

^ 

Ibu- 
mlnold 

4 

i 
s 

• 

5 

e 

K 

■ 

m 
1 

■ 

5 

5^4 

a 

fi 

oc 

a 

Si 

Ui 

< 

s 

» 

o 

tm           »* 

1807. 

18736 

MHr.    8 

Slight. 

Slight. 

.53 

8.85 

.0004 

.0146 

.82 

.0180 

.0000 

.48 

1.3      - 

i9Sbb 

June  91 

None. 

None. 

.40 

6.2U 

.0000 

.0098 

.60 

.0800 

.0000 

.42 

2.2  .GOJt 

206)6 

Bepi.  27 

V.  Bllicht. 

V.  Blight. 

.42 

6.20 

.0006 

.0188 

.68 

.0000 

.0000 

.43 

2.3 

- 

21517 

E>cc.  18 

V.  Blight. 

V.  Blight. 

.68 
.51 

6.96 

.0028 

.U182 

.60 

.0880 

.0002 

.65 

S.d 

^ 

Av... 

6.42 

.0000 

.0141 

.68 

.0466 

.0000 

.47 

2.1 

1 

Odor,  faintly  veeetahle,  becoming  aomewhat  stronger  on  heating. The  samples  were  collected 

from  a  faucet  In  the  pumping  station,  while  pumping. 


Water  Supply  of  Gardner.  —  Gardner  Water  Company. 

The  organism  Uroglena  appeared  in  the  water  in  the  distributii  2 
reservoir  of  the  Gardner  Water  Company  in  the  early  spring  of 
1897,  imparting  to  it  a  disagreeable  taste  and  odor. 

Chemical  Examination  of  Water  from  Crystal  Lake^  Gardner, 

[Parte  per  100.000.] 


I 

s 

o 
be 


18442 
18778 
18780 
19201 
20107 
21241 


I 
o 


£ 
5 


1807. 

Feb.  8 
Mar.  15 
Mar.  15 
May  10 
Aug.  16 
Nov.  15 


Appbakakcb. 


1 

a 


e 
» 

a 

•3 


V.Bllffht. 
V.Bllteht. 
V.  Blight. 
V.  slight. 
Slight. 
V.  Blight. 


V.  Bllffbt. 
V.  Bllicht. 
V.  slight. 
SIlKht. 
V.  Blight. 
V.  Blight. 


o 
o 
U 


.07 
.18 
.35 
.07 
.12 
.09 


Kemdl'k  on 

EVAPORA- 
TIOH 


o 


8.00 
3.50 
8.25 
8.10 
3.70 
8.40 


0.90 
1.10 
1.00 
0.85 
1.25 
1.15 


Ammokia. 


Albomlnoid. 

. 

• 

1 

• 

1 

« 

«B 

o 

1  0 

t 

•s 

s 

S& 

ah 

H 

c 

00 

.0006 
.0012 
.0000 
.0018 
.0008 
.0014 


.0148 
.0I6(( 
.0114 
.0216 
.0210 
.0172 


.0130 
.0148 
.0104 
.0140 
.0162 
.0168 


.0018  .38 
.0012  .44 
.0010  .40 
.00761.34 
.00481.36 
.0004:.. 42 


i  KITBOOKH 
AS 


as 


.0100 
.0080 
.0120 
.0180 
.0050 
.0050 


£ 

a 
■ 
e 

t  i 

^     S 
c  e 

K   * 

O  5 


.10 
.30 
.14 


.0000 

.0000 

.0000 

.0001  .16 

.0000 

.0000 


.27 
.19 


1.1 
0.8 
0.6 
I.l 
1.0 
1.3 


Averages  by  Years, 


1803 
1894 
1893 
1H96 
1897* 


.05 
.04 
.05 
.06 
.12 


2.65 
2.75 
2.75 
3.07 
3.31 


0.82 
0.98 
0.97 
0.94 
1.04 


.0012 
.0009 
.00081 


.0126 
.0111 
.0192 


.0020  .0156 
.0010!.  0176 


.0105 
.0094 


.0021 
.0017 


.0170  .0022 


.0120 
.0145 


.0036 
.0061 


.27 
.31 
.34 
.33 
.38 


.0021 
.0023 
.0020 
.0050 
.0096 


.0000;  .10    0.8 


.0000  .16 
.oooo!  .17 
.0000  .IS 


1.0 

1.4 
1.1 


.OOOOi  .10  ,  10 


*  Where  more  thnn  one  sample  was  colleeted  In  a  month,  the  mean  analyaia  for  that  moDik  bas 
heen  used  Id  making  the  averagu. 

NoTB  to  analyses  of  1807:  Odor  of  the  last  two  Maroples,  faintly  earthy;  of  the  otherp,  disilnctlf 

vegetable,  and  sometimea  llshy  and  oily. No.  18778  waa  collected  from  the  lake;  the  otbvn,  froiu 

faaoete  in  the  town. 
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GARDNER. 

Microscopical  ExamiwUian  of  Water  from  Crystal  Lake^  Oardner, 

[Number  of  orgaDlsms  per  cable  centtmeter.] 


1S07. 

Feb. 

Mar. 

Mar. 

May. 

Aag. 

Nov. 

Day  of  examlDRliun 

Number  of  aaiD pie, 

9 

18442 

10 
18778 

17 
18780 

11 
19201 

17 
20107 

10 
21241 

PLANTS. 
Diatomacees, 

AiterloDella, 

Cjcloteila, 

Bynedra, 

Alg» 

Protoooecua 

ANIMALS. 
InAisorla, 

DinohryoD, 

Perldinlom, 

Vermes 

■        —  *  , 

MUcellaneou9,  Zo5glcBa, .... 
Total, 


se 

1 

1 

ere 

ie 

0 

66 
0 

0 

1 
0 

0 
0 

1 

864 

24 
288 

4 

1 
11 

t 

0^ 

0 

0 

954 

2 

0 

0 

0 

848 

11 

0 

11 

0 


11 
11 


188 

81t 

604 

531 

1 

188 
0 

012 
0 

604 
0 

492 
88 

0 
0 

0 

0 

0 

2 

t 

0 

0 

0 

85 

15 

0 
0 


246 


613 


&06 


1,244 


388 


26 


Chemical  Examinaiion  of  Water  from  the  Distributing  Reservoir  of  the  Gardner 

Water  Cwnpany, 

[Parte  per  lOO^OOO.] 


I 

Kksiddr  oh 

• 

g 

Appbaiaxok. 

EVAPOBA- 

Amxoxia. 

NlTBOOBM 

1 

^% 

TIOV. 

AS           { 

a 

B 

1 

1 

• 

a 

Albuminoid. 

g 

9 

6 
s 

i 

9 

fl 

§ 

1 

i 

i 

1 

1 

« 

1 

9 

1 

i 
1 

1 

1 

S5 

a 

H 

CD 

o 

H 

k 

H 

O 

OQ 

U 

X 

» 

o 

B 

19»7. 

18779 

Mar.  15 

DiflUDct. 

Slight. 

.07 

8.40 

1.00 

.0006 

.0284 

.0200 

.0084 

.40 

.0080 

.0000 

.21 

0.8 

Odor,  diatloetly  finby  and  oily.  —The  sample  was  collected  from  the  reservoir. 


Microscopical  Examination. 

Idfasoria,  JXnohryont  024;  UrogUna,  86.    Total,  959. 
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OIBOBGETOWN. 

Microscopical  Examination  of  WaUrfrom  Bald  Pale  Pand^  Baxfard — Concluded. 

[Number  of  orgaolama  p«r  eablo  oentlmeter.] 


1997. 


May- 


Jooe. 


JdIj. 


July. 


Aoff. 


Sept 


Oct. 


Not. 


Deo, 


PLAirrS— Oon. 
OyanopbyoeflB, . 

Anab»aa,  .... 
MertomoiMBdlA,  .  •  . 
MlcroeyaUi,  • 

Alg»p 

BtanrofenU,  • 

ANIMALS. 
RhlaoiKMla, .... 

InfdBorla,    .... 

T>fDobrTOD. 
TraehelomoiiM, . 

VermeBi  AanrM, . 

Crostaoea,  Cyelo|M,  . 

Mi$cellaneou9,  Zo0gkB«» . 

Total,        .... 


8 
0 
0 


0 
0 


0 
0 
8 


1 
0 


0 
10 
U 


n 

0 


to 

0 
0 

so 


18 

6 


20 

10 

0 

10 


84 


0 
0 
0 


5 
0 


0 
0 
4 


4 

0 


0 
0 
0 


0 
0 


0 
0 
0 


0 
0 


0 

0 

1 

0 

0 

0 

2 

0 

18 

8 

0 

4 

8 

1 

22 

2 

12 

5 

0 

0 

4 

0 

4 

0 

0 

0 

0 

0 

4 

0 

10 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

pr. 

pr. 

8 

10 

80 

0 

8 

8 

8 

0 

188 

1,022 

260 

140 

144 

12 

188 

872 

0 
0 


0 
0 


Chemical  Examination  of  Water  from  Bock  POftd,  Qeargetown, 

[Parte  per  100,000.] 


172 


I 

e 

a 


19248 
1990S 
19814 
20014 


t 

o 
2 


Afpbabavo. 


i 


At. 


1M7. 
May  14 

JnnelS 

July  16 

Aag.  8 


V.aHgbt. 
Slight. 
V.  alight. 
V.  alight 


V.  alight. 
V.  alight 


V.aUghi.  1.06| 


0.00 
1.10 


Rbsibde  cm 

EVAPOBA- 
TIOK. 


mm 

I 


V.  alight. 


0.70 


0.04 


4.86 

4.80 
4.06 
6.20 


4.82 


S  - 

'  bo 


J' 


1.70 
2.00 
2.80 
2.80 


AmcoiriA. 


Albuminoid. 


i 


2.07 


.0028 
.0006 

.0090 
.0012 


.0017 


& 


.0200 
.0S72 
.0806 
.0826 


^%, 


a 

00 


,0208 


.0888 
.0262 
.0268 


.0280.0046 


.0267 


.0082 

.ooioj 

.0088 


.0081 


.28 
.28 
.84 


Nrr  Booty 
Aa 


.31 


.0060 
.0000 
.0020 
.0000 


.0012 


Si 


i 


I 

s 


i 


.0000 

1.02 

.0000 

1.06 

.0000 

1.01 

.0000 

0.80 

.0000 

0.00 

1.6 
1.4 
2.0 
1.8 

1.7 


Odor,  diatlnetly  TegeUblo.— Tha  aamplaa  wara  oollaotad  from  tha  pond,  naar  lu  aoath-eaatarly 


aod. 
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OEORGETOWX. 

Microscopical  Examination  of  Water  from  Rock  Pond,  Georgetown. 

[N'umber  of  orgaolama  per  cable  ceotfmeter.] 


1907. 

May. 

June. 

July. 

August. 

Day  of  ezamiaation,       ....... 

15 

19 

19 

9 

Number  of  aample, 

19248 

19505 

19814 

20014 

PLANTS. 

Diatoxnacees 

18 

13 

78 

48 

AaterloDella,      • 

0 

0 

74 

12 

Oyanophycees. 

0 

5 

25 

8 

Iflcrooystla, 

0 

I 

24 

4 

AlfiT^B 

0 

10 

t 

64 

ANIMALS. 

Bhizopoda,  Aclinophrya, 

0 

0 

0 

! 

Inftisoria 

0 

60 

54 

9 

DlDobryoD, 

0 

«0 

52 

T 

Vermes, 

0 

1 

0 

! 

Crustacea 

0 

0 

pr. 

0 

iri«c«/tontfOtt«,  ZoSgliea, 

0 

80 

30 

15 

Total, 

18 

109 

189 

148 

Chemical  Examination  of  Water  from  Peniucket  Pond,  Oeorgelown. 

[Parte  per  100,000  ] 


■ 

1 

a 

O 

1 

Appkarakcb. 

Kksidue  on 

EVAPORA- 
TIUK. 

Ammokia. 

■ 

e 
c 

1 

6 

.89 

Nitrogen 

AS 

a 

3 

• 

a 
H 

B 

o 
o 

1 

Loss  on 
Jgiiition. 

Albuminoid. 

• 

I 
t 

m 

s 
i 

5 

• 

B 

a 

1 

8 

.s 

Q 

Sus- 
pended. 

• 

.  c 
s 
u. 
>. 

M 

0 

• 

0 
u 

19249 

1807. 

May  14 

V.  Slight. 

V.  alight 

.60 

4.00 

1.45 

.0028 

.0226 

.0208 

.0018 

.0030 

1 

.0000 

1 

■M    l.« 

19500 

June  18 

V.  alight. 

Slight. 

.98 

4.65 

2.20 

.0020 

.0250 

.0222 

.0028 

.22 

.0020 

.0000  .88 

1.S 

19813 

July  16 

V.  slight. 

V.  Blight. 

.98 

4.40 

1.95 

.0ffit2 

.0316 

.0286^.0030| 

.26 

.0030 

.0000  .92 

1 

2.0 

20013 

Aug.   6 

V.  alight 

V.  alight. 

.60 
.79 

4.60 

2.15 

.0012 
.0023 

.0248 
.0260 

.0282 

.0016 

.30 
.29 

.0000 
.0020 

.0000 
.0000 

1.71 

1.8 

Av 

4.41 

1.94 

.0287  .0023 

1 

.79    l.T 

1 

Odor,  diatiDctly  Tegetable. The  aamplea  were  collected  from  the  pond,  about  500  f«et  above  its 

outlet. 
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flEORGETOWN. 

Microscopical  ExaminalioH  of  Water  from  Pentudut  Pond,  QcorgeUnnn. 


i8»r. 

»„. 

,...,    j     «. 

A.,... 

Hiiiiib.r  of  -loplfl 

m« 

IBMO             IMIB 

»ou 

PLANTS. 

AilerlOMlU, 

Cysnopbycen 

w 

1» 
IM 

1 

II 

n 

0 
IB 
It 

ANIUAL8. 

4 

t 
pr. 

II 

1 

JHiHUa-tou,  ZoeiKMi. 

n 

Ml 

10 

T 

1« 

^ 

Chemiedt  Examination  of  Wider  from  Parker  Biver  in  Oeorgetotm. 

IPBrtiparlDa.lXn.] 


Od(»,dkttDe(l>-Tt|ctibl(. Tb*  auaplx  Wi 
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OLOirCESTEB. 

Water  Supply  of  Gloucester. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health 
of  Gloucester,  relative  to  the  quality  of  water  supplied  to  the  city 
from  the  public  water  works,  may  be  found  oo  pages  13  to  15  of 
this  volume. 

Chemical  Examination  of  Water  from  Dike's  Brook  Storage  Reservoir,  OlouetsUr, 

[Parts  per  100,000.] 


I 

a 

a 


c 
% 

o 
o 

o 


183^7 
1K8-23 
103U1 
1(1773 
20477 
21101 


Av. 


Jan.  20 
Mar.  22 
May  24 
July  13 
Sept.  14 
Nov.    0 


Appkaiahcb. 


•5 

1 

a 


s 
« 

B 


O 

6 


V.  alight. 
V.  Blight. 
V  BllKht. 
V.  Blight 
v.  Blight. 
V.  Blight. 


v.  alight. 
V.  alight. 
V.  Blight. 
V.  Blight. 
V.  alight. 
Slight. 


.60 
.40 
.86 
.37 
.58 
.48 


.48 


KKttlDDK  OM 

EVAPOaA- 

TION. 


^ 


c 
o 


6.65 
3.70 
3.76 
3.90 
3.95 
4.00 


4.16 


2.55 
1.30 
1.05 
1.80 
1.70 
1.55 


1.57 


Ammonia. 


Albuminoid. 

• 

■2 

« 

S3 

> 

C 

• 

S3 

£ 

1 

s 

-1 

9  Cm 

k 

H 

Q 

OQ 

.0064'.0226 
.0004  .0196 
.0020.0164 
.0004  .0194 
.0000.0178 
.0010  .0236 


.0011 


.0199 


.0222 
.0160 
.0138 
.0134 
.0154 
.0208 


,0169 


9 

e 

■c 

S 


.0004  1.00 
.0036  ,0.93 
.U026;0.88 
.0060  0.86 


.00*24 
.0028 


.0030 


0.94 
0.98 


NiTKOOEV 

AB 


t 


"C 


1 

s 

9 


3;^ 

e 


.0130 
.0050 


.0000 
.0000 


.0000.0000 


K 

o 


I 

9 


.51 
.39 
.34 


0.93 


.0010 
.0000 
.0030 


.0087 


.0000.45 


.0000 
.OUOl 


.0000 


.38 
.39 


.41 


0.S 
0.3 
0.3 
0.S 
0.2 
1.7 


O.S 


Odor,  dlallDctly  vegetable. The  samplea  were  collected  from  the  reaervolr. 

Microscopical  Examination  of  Water  from  Dike*s  Brook  Storage  Reservoir, 

Qloucesier. 

[Number  of  organlama  per  cubic  centimeter  ] 


1S07. 


Jan. 


March. 


May. 


July. 


Sept 


Not. 


Day  of  ezamtnatfon, 

Number  of  aample, 

PLANTS. 

Dlatomacees 

Bynedra, 

AlfiTflB 

Protococeup,       .       .        .       .       . 

ANIMAI^. 
Bhlzopoda,  Arcella,    .... 

Inftisoria, 

Euglena, 

Peridlolum, 

Vermes, 

Orustacea.  

MlacellaneouM,  Zu5gloe  i,  .... 
Total, 


22 

18327 


23 

18823 


25 

19301 


16 
19773 


15 
20477 


IS 

Sim 


9 

0 

9 

9 

19 

3 

0 

2 

8 

6 

9 

9 

99 

0 

19 

2 

3 

84 

0 

4 

9 

0 
0 

91 

7 
11 

9 

9 

9 

9 

12 


24 


0 
0 

9 

9 


100 


1 

0 
0 

9 
9 


55 


69 


45 


176 

0 
0 


I 

0 
0 

9 

10 


in 
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OLOUCESTEB. 

Chemical  Examination  of  Water  from  Wallace  Pond^  Gloucester, 

[Parts  p«r  100,000.] 


UKaiDCK  oa 

1^1 

§      ■ 

Appbabavcb. 

KVAruBA- 

Amxovia. 

MiTBOOSK 

'  1 

1 

Tioa. 

AS 

1 

a 

• 

o 

Albamlnold.     | 

i: 
Si 

i 

"ft 

1 

«J 

1 

1 

Si 

2' 

1 

m 

I 

i 
I 

• 

• 

S 

1 

6 

1 

1 

1 

1 

18»7. 

18SS8    Jan.   20  > 

V.  alight. 

V.  alight. 

1.10 

8.60 

2.90 

.0040 

.0288 

.0228 

.0088 

1.28 

.0060 

.0000 

.88 

0.6 

18^    Mar.  22  •  V.^llgbt. 

V  •llvht. 

0.05 

4.00 

1.80 

.0000 

.l»278 

.0172 

.0108 

1.27 

.0020.0000 

.58 

0.8 

19302  !  May   24 

V.alitfhi. 

V.nHvht. 

0.08 

4.25 

1.40 

.0000 

.0258 

.0204 

.0062 

1.14' 

.0030 

.0001> 

.46 

0.8 

10772  IJuIy    18 

Slighi. 

V.  Blight. 

O.tt-i 

4.80 

1.55 

.0004 

.0240 

.0102 

.0048 

1.08l;.002U 

.ooou 

.87 

0.6 

2047(t 

Bapt.  14 

V.  •light. 

V.  flight. 

0.88 

4.55 

1.00 

.ooou 

.U28-i 

.0242 

.0040 

1.12 

.0000 

.0000 

.63 

0.8 

SHOO 

Not.    0 

Slight. 

might. 

0.70 
0.77 

4.3U 

1.70 

1.0022 

1 

1 
.0011 

.0872 
.0282 

.0270 
.0218 

.0102 
.0084 

1.28 
1.18 

.0020 

1 

1 
.0028 

.0000 

.ooou 

.54 

.60 

0.8 

At.  .t 

4.75 

1.87 

0.7 

i 

Odor,  generally  faintly  Tagetahle,  oeeaalonally  moaldy  or  anpleaaant.    On  heating,  a  faintly  fiahjr 
odor  WM  developed  in  two  of  the  aamplea.  — —  The  eamplea  were  collected  from  the  pond. 


Microscopical  Examination  oj  Water  from  Wallace  Pond,  Oloucesfer, 

[Nnmbar  of  organlama  per  cnble  centimeter  ] 


PLANTS. 
Dlatoxnaceeo, 

Aeicrlone  In,         .        .        . 

Cyclotvihi 

8)Dvdra,        .        .        •        . 

AlgflB, 

C«>nferra,      .        .        .        . 

ANIUAL6. 
Inftisorla 

Monaa 

Pvrldlnlnm 

Kaphldoaiooaa,    . 

Vermes, 


1807. 

Jan. 

Mar. 

Uaj. 

Brpt. 

Nov. 

Day  of  examination, 

Namber  of  ■ample, 

22 
18828 

28 

18822 

26 
10802 

16 

20478 

12 
21100 

1 

0 

ttS 

1,200 

0 

0 

124 

24 

0 

0 

0 

262 

1 

0 

104 

020 

6 

1 

M 

ea 

0 

1 

78 

68 

0 

104 

70 

18 

0 

0 

0 

10 

0 

204 

40 

0 

0 

0 

28 

0 

0 

0 

1 

2 

22 
2 

72 

44 

0 


6 

0 
0 
0 


Mi9ctltune<ni4,Zolig}aM, 

0 

M 

ito 

10 

20 

TOTAI^ 

8 

285 

617 

1,298 
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GLOUCESTER. 

Chemical  Examination  of  Water  from  a  Faucet  in  Qbmeetter  supplied  fivm  At 
Gloucester  WaUr  IVorka. 


tr.rt.peflO( 

.m. 

1 

1 

~ 

"k^""."-' 

Anon*. 

i.ia 

"■•K- 

1 

1 

i 

1 

1 

1' 

i 

i 

1 

1 

! 

1 

it 

f 

IMW 

i»»r. 

- 

'■ 

D.eu 

a.u 

..» 

.0018 

.ma» 

- 

.OOM 

.0010 

.0000 

1 

Odor,  dldlDcUji  leiMabla. 

The  results  of  an  examimitioD  of  a  source  of  water  supply  usedhj 
the  GsbiDg  vessels  in  Gloucester  may  be  found  on  page  15  of  Ibis 
volume.  The  results  of  an  analysis  of  a  sample  of  water  collected 
fi'om  this  source  are  given  in  the  following  (able :  — 

C/iemieal  Examination  of  Water  from  a  Reservoir  t'n  E<M  Gloucester,  used/or  lie 
Supplij  of  Ftthing  Vessels. 

[F.rt.pBrlOO.000] 


1 

''^:^:^^r 

AHHDITI. 

] 

- 

i 

i 

1 

1 

1 

r 

1 

i 

1 

i 

1 

i 

1 

ii 

», 

S\ 

Sllfbt. 

Slight. 

.« 

VIM 

..« 

.OSM 

.„. 

.™ 

.0082 

..» 

.OTOO 

^ 

Odor,  dlHIacUytcgtublH  and  DnplaMunl. TIWMmpla  v»  ooIIccImI  tram  ih*  rsHrralT. 

Water  Supply  op  Ghafton.  —  Grafton  WArEB  Compant. 

Chemical  Examination  of  Water  from  the  Fdler-gallery  of  the  Qrajlon  Water 

Company. 

[Paru  POT  100,000.] 


1 

i 

i 

i 

A..O,,.. 

1 

NlTBosiia 

i 

1 

t 

1 

1 

i 

} 

1 

1 

1  i 

1X40 

Jnlr  i» 

Honfc 

».». 

.00 

.0004 

«^ 

1.W 

^ 

^ 

4.0  ,0W 

Odor,  DOna. ThB  Minpl*  wi 


I  oollccmt  from  ■  fan 


Id  Iha  [idid[iId|  autlOD. 
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GBEEN  jriKLiD. 


Water  Supply  op  Greenfield. 


Chemical  Examination  of  Water  from  Faucets  in  Greenfield  supplied  from  the 

Oreenfield  WaUr  Works. 

[Paru  per  100,000.] 


1 

s 

1 
Appkabavcb.           1 

HB8IDUK  ON 

EVAPOBA- 

TION. 

AiiM0in4. 

1 

6 

.16 
.06 
.10 

.18 

NITBOQBII 

AS 

§ 

1 

• 

o 

t 

S 

a 

1 

5| 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

S 

1 

1 

1 

9i 

H 

> 

I 

Sus- 
pended. 

i 

19602 
1M64 
20836 

1997. 

Feb.  15 

Jane  14 
Oet.   18 

None. 
V.  Blight 
None. 

None. 
V.  slight. 
None. 

1 

.03 
.00 
.10 

.07 

4.45 
4.60 
0.10 

0.60 
0.00 
1.06 

.0008 
.0000 
.0000 

I 

.0008 

1 

.0086 
.0060 
.0044 

.0048 

.0086 
.0046 
.0036 

.0000 

.0004 
.0006 

.0004 

.0180 
.0880 
.0160 

.0220 

.0000 
.0000 
.0000 

.0000 

.07 
.16 
.16 

.12 

3.6 
2.7 
8.6 

A?... 

6.03 

0.86 

.0080 

8.0 

■ 

Odor  of  the  first  sample,  faintly  vegetable;  of  the  others,  none.  ——The  samples  wereeollected  from 
fsQcels  In  the  village. 


Water  Supply  of  Groton.  —  Groton  Water  Company. 

Population  in  1895,  2,192.  The  works  are  owned  by  the  Groton 
Water  Company,  and  water  was  introduced  in  November,  1897. 
The  source  of  supply  is  a  covered  masonry  well,  located  about  50 
feet  from  the  south-westerly  shore  of  Baddacook  Pond,  in  Groton. 
The  well  is  30  feet  in  diameter,  16  feet  in  depth  below  the  surface 
of  the  ground  about  the  well  and  10  feet  below  the  ordinary  water 
level  in  Baddacook  Pond.  No  means  has  been  provided  for  draw- 
ing water  for  the  supply  of  the  town  directly  from  the  pond.  The 
water  is  pumped  from  the  well  to  the  town,  and  to  a  covered  dis- 
tributing reservoir.  The  distributing  reservoir  is  rectangular  in 
form,  172  feet  long,  tO  feet  wide  and  13  feet  deep,  and  is  covered 
by  a  wooden  roof  supported  by  masonry  piers.  The  service  pipes 
used  are  of  wrought  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Groton  Water 
Company,  relative  to  the  use  of  water  to  be  taken  from  the  ground 
in  the  vicinity  of  Baddacook  Pond  as  a  source  of  water  supply  for 
the  town,  may  be  found  on  pages  15  to  17  of  this  volume.  Analyses 
of  samples  of  water  collected  from  various  sources  in  the  vicinity  of 
the  pond  and  from  test  wells  sunk  near  the  pond  are  given  in  the  fol- 
lowing tables :  — 
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GROTOX. 

Chemical  Examination  of  Water  from  Springs  and  a  Brook  in  Shattuck  Meadow, 
about  One-quarter  of  a  Mile  West  of  Baddacook  Fond. 

[Parts  per  100,000.] 
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S 
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H 
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H 
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43 

S 
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1S97. 

18765 

Mar.  13 

V.  slight. 

V.  Blight. 

1.16 

7.15 

3.05 

.0008 

.0214 

.0198 

.0016 

.20 

.0900 

.0001 

M 

IT 

18766 

Mar.  13 

- 

- 

- 

- 

- 

- 

- 

- 

- 

.20 

- 

_ 

- 

3.3 

18767 

Mar.  13 

- 

- 

~ 

1 

- 

- 

- 

- 

- 

.35 

- 

- 

3.2 

18768 

Mar.  13 

- 

- 

- 

1 
1 

- 

- 

_ 

- 

- 

.20 

- 

1 
*•< 

Odor  of  No.  18765,  distinctly  vegetable.  The  odor  was  not  determined  in  the  other  samples. — Tbe 
samples  were  collected  as  follows :  No.  18765,  from  the  brook ;  Nos.  18766  and  18767,  from  springs  in  ii» 
southerly  part  of  Bhattnck  Meadow;  No.  18768,  from  a  small  tributary  of  Shattuck  Brook,  in  ibe  eoolb- 
erly  part  of  the  meadow. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  near  the  Southerly  End 

of  Baddacook  Pond, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appearance. 

Residue  on 

Evaporation. 

Ammonia. 

• 

a 

s 

NiTROGBir 
AS 

53 

o 

B 

9 
m 

s 

H 

o 

V 

c 
m 

1 

9 

1 

9 

• 

a 
o 

a 
1 

00 

o 
o 

• 

Albu- 
minoid. 

• 

m 

s 
S 

i 

18947 

1897. 

Apr.    2 

Blight. 

V.  slight. 

.04 

3.20 

.0002 

.0010 

.19 

.0030 

.0000 

.02 

0.9 

.0100 

18948 

Apr.    2 

Slight. 

V.  slight. 

.04 

3.20 

.0002 

.0008 

.19 

.0030 

.0000 

.02 

0.9   .01» 

19058 

Apr.  15 

None. 

V.  slight. 

.00 

3.10 

.0000 

.0012 

.17 

.0000 

.0000 

.02 

0.8  |.00» 

19069 

Apr.  15 

None. 

None. 

.00 

3.10 

.0004 

.0008 

.18 

.0000 

.0000 

.02 

0.8 

.0000 

19066 

Apr.  16 

V.  slight. 

Slight, 
sandy. 

.03 

3.20 

.0002 

.0004 

.17 

.0060 

.0000 

.02 

1.1 

.OMd 

Odor,  none. The  wells  were  located  at  a  place  called  the  **  Sandy  Shore/*  aod  were  from  SS  to  S 

feet  in  depth. 
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Halifax. 


Chemical  Examination  of  Water  Jrom  Steison^s  Pond,  in  Pembroke,  and  from 

Monponsett  or  Stump  Pond,  in  Halifax, 

[ParU  per  100,000.] 


c 
V. 


c 
o 
3 


18319'  Jap.  SO 
18313'  Jan.  20 
Vrm  Aug.28 
Aag.26 


20297 


1S316  Jan.  20 


20296 


Ang.26 


Aptbaxavcs. 


t 


e 
« 

S 


OQ 


I 

o 


None. 
V.  alight. 


V.ftlight. 
V.  alight. 


V.  alight.  V.  alight. 
V.aUght. 'v.  alight. 
V.  Blight. 'v.  alight. 


V.  alight. 


V.  alight. 


0.80 
1.20 
1.05 
1.46 
2.40 
2.40 


Kkmiduk  on 

EVArOBA-     I 
TION. 


I 


I 

§1 


I 


4.06 
6.26 
8.86 
6.20 


2.10 


AmiOKiA. 


Albaminnld. 


15 


s 


I 

00 


.0008 
.0024 
.0006 


I 


2.80  .0006 

6.00  ;Loo2o 

8.80  .0004 


.0168 
.0828 
.0224 
.0242 
.0408 
.0292 


.0106 
.0228 
.0860 
.0266 


.0028 
.0014 
.0048 
.0026 


I 


.64 
.68 
.79 
.64 


1 

• 

NiTROGKN 

•a 

AS 

a 

9 
m 

a 

o 

o 

8 

• 

s 

5 

? 

^ 

^ 

O 

- 

- 

- 

.0020 

.0000 

0.87 

.0080 

.0000 

1.22 

.0030 

.0000 

4.16 

.0030 

.0000 

2.06 

m 


^ 

rt 


0.5 
0.8 
1.6 
0.8 


Odor,  dlattnctly  vegetable;  of  No.  80297,  also  graaay. The  aamplet  were  colleoted  aa  foUowa: 

Vo.  18819,  from  Stetaon'a  Pond,  at  Ita  ootlet;  No.  18318,  from  the  upper  baaln  of  Monponaett  Pond, 
aboTe  the  road  which  croaaee  between  the  upper  and  middle  baalna  of  thia  pond ;  No.  20298,  at  the 
brHge,  between  the  middle  and  npper  baeina  of  the  pond ;  No.  20207,  at  the  narrowa,  between  the  lower 
or  Stump  Pond  baaln  and  the  middle  baaln  of  Monponaett  Pond ;  Noe.  18816  and  20296,  from  Stamp  Pond, 
vbteh  la  the  lower  baaln  of  Monponaett  Pond,  at  ita  ontlet. 


Water  Supply  of  Hatfield. 

Chemical  Examinaiian  of  Water  from  the  Reservoir  of  the  Hatfield  Water  Works. 

[Parte  per  100,000.] 


B 


IS456 
19035 
1MT9 
20157 
JW73 
21602 


Ay. 


a 
e 


6 

o 


1897. 

Feb.    8 

Apr.  13 
Jnne  15 
Ang.21 
Oct.  11 
Dee.  16 


Appbaxaxcb. 


■3 


9 


V.  alight. 
V.  alight. 
None. 
None. 
V.  alight. 
V.aUght 


SUght. 

Cona. 

V.ellght. 

V.aUght. 

BUght. 

Slight. 


Rbsiddb  om 

EVAPORA- 

AMxonA. 

TIOV. 

• 

e 

r 

, 

Albuminoid. 

t 

o 

« 

1 

% 

si 

H 

h 

H 

5 

CO 

.18 
.10 
.22 
.07 
.06 
.88 


8.90  I  0.86 


.17 


8.70 
8.00 
4.10 
3.95 
8.26 


8.80 


0.60 
0.80 
0.90 
1.20 
I.IO 


0.01 


.0006.0000 


.0000 


.0052 


.0002.0078 


.0006 


.0046 


.0006  .0088 
.0008Lo082 


.0006.0078 


.0090 
.0044 
.0044 
.0040 
.0044 
.0072 


.0066 


.0000  .09  '  .0120 


.0008 
.0084 


.12 
.06 


.0000  .21 
.0080.0000  .22 
l'.0060|.0000  .25 


.00061.11 


.0044 
.0010 


.0017 


.10 
.12 


.10 


.0060,. 0000  .18 
.0050  .00021  .14 


.0040 
.0057 


.OOOOi'.SO 


.0000  .21 


1.4 
1.4 

1.4 
1.7 
2.0 
1.3 

1.6 


Odor  of  No.  2I61O2,  faintly  mnsty,  becoming  atronger  on  heating;  of  the  othera,  yegeUbIe.< 
**mplca  were  collected  from  the  reeer?oir. 


The 
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Wateb  Supply  of  HAVERHiiiL. 

Chemical  Examination  of  Water  from  Crystal  Lake^  Haverhill. 

[Parts  per  100,000.] 


KSSIDCK  ON 

(         • 

g 

Appkabaxok. 

EvAPoaA- 

AXVOXIA. 

NiTBOOKS       1 

1 

TION. 

• 

0 

1 

AB 

s 

6 

0 

e 

§ 

1 

O 

• 

§ 

§1 

• 

Albamlnoid. 

• 

• 

S 

c 

3 

1 

a 

a 

1 

• 

1 

m 

•2 

±  B 

^     5 

II 

9i 

H 

» 

u 

H 

fc< 

H 

Q 

CO 

O 

2 

% 

0     = 

1807. 

18623 

Feb.  24 

V.  Blight. 

V.  Blight. 

.20 

3.80 

1.10 

.0008 

.0188 

.0186 

.0002 

.82 

.0080 

.0000  .S7 

1.0 

18860 

Mar.  24 

V.  Blight. 

V.  Blight. 

.20 

3.00 

0.95 

.0008 

.0124 

.0120 

.0004 

.30 

.0000 

.0000  .2S    0.» 

10583 

Judo  28 

Slight. 

Blight. 

.32 

2.65 

1.60 

.0012 

.0194 

.0160 

.0034 

.19 

.0030 

.0000  .4S 

0.9 

20940 

Oct.    26 

Blight. 

CODB. 

.20 

3.00 

1.60 

.0004 

.0262 

.0148 

.0104 

.86 

.0080 

.0000  .S3 

1.1 

Averages  by  Tears, 


1893 
1894 
1896 
1896 
1897 


.26 
.17 
.11 
.26 
.23 


2.73 
3.06 
3.82 
3.00 
2.99 


1.12 
1.03 
1.22 
1.22 
1.26 


.0008 
.0017 
.0012 
.0007 
.0008 


.0182 
.0220 
.0180 
.0210 
.0177 


.0150 
.0198 
.0169 
.0162 
.0141 


.0082 
.0027 
.0021 
.0067 
.0036 


.24 
.27 
.30 
.27 
.20 


.0020 
.0007 
.0015 
.0060 
.0022 


.0000 
.0000 
.0000 
.0000 
.0000 


.ST 
.34 
.80 
.38 

.24 


l.C- 
1.0 
l.i 
1.1 
1.0 


KoTS  to  analyBefl  of  1897 :  Odor,  distinctly  vegetable. The  Bamples  were  collected  from  a  fucci 

at  the  office  of  the  Haverhill  Water  Works.    For  monthly  record  of  height  of  water  In  this  lake,  we 
table  on  page  186. 


Microscopical  Examination  of  Water  Jrom  Crystal  LaJce^  Haverhill. 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 


Febroarj. 


March. 


June. 


October. 


Day  of  examination,       .       . 
Number  of  sample, . 

PLANTS. 
Diatomacees,    . 

Cyclotella 

Alff89, 

ANIMALS. 
Infusoria 

Dlnobryon,        .       .       . 
Miscellaneoutt  Zoiigloea, 
Total,       .... 


26 
18628 


26 
18860 


80 
10588 


it 
20940 


0 

0 


28 

0 


81 
68 


n 

2 


56 
62 


14 
14 


I 

0 


238 

336 


t9 

SS4 


56 


87 


169 
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HAVEBHILIi. 

Chemical  Examinalion  of  Water  from  Kenoza  Lake,  Haverhill, 

[Parts  per  100,000.] 


2 

a 

s 


18339 

18d24 
1»61 

19133 
19S16 
19584 
19902 
20343 

20039 
21350 
21005 


s 
o 

I 

I 


18»7. 

Jan.  26 
Feb.  21 
Mar.  24 

Apr.  28 
May  26 
Jane  28 
Jaly  26 
Aag.  23 
Sepk.  27 
Oct.  25 
Not.  22 
Dee.  27 


Afhaiaxcb. 


1 


a 
i 


V.Bllffht. 
V.  allKht. 
DlattDct, 
milky. 
V.  alight. 
V.Bliicbt. 
V.  Blight. 
V.  Blight. 
V.  Blight. 
V.  Blight. 
V.  alight. 
V.  alight. 
Slight. 


V.  alight. 
V.  Blight. 
Slight. 

Blight. 
V.  alight. 
V.  Blight. 
V.  Blight. 
V.  alight. 
V.  Blight. 
V.  alight. 
Slight. 
Slight. 


i 

a 


.08 
.07 
.15 

.12 

.12 
.11 
.07 
.08 
.08 
.80 
.11 
.17 


KaaiDUB  OK 
Etapora- 

TIO». 


i 


a 
o 

I 


AVMOHIA. 


4.40 

1.95 

4.00 

1.05 

4.55 

1.25 

3.80 

1.05 

8.60 

1.26 

3.80 

1.10 

3.90 

1.10 

8.65 

1.15 

3.45 

1.60 

8.85 

1.50 

8.80 

1.20 

3.70 

1.15 

Albnmtiioid. 

• 

• 

1 

1 

i 

1 

1 

a  & 

h 

H 

a 

00 

.0016 
.0022 
.0008 

.0008 
.0014 
.0018 
.0002 
.0014 
.0006 
.0014 
.0018 
.0010 


.0216.0188.0028 
.01 54'. 0146. 0008 
.0150.0148.0002 


.0152 
.0152 
.0168 
.0168 
.0192: 
.0196 
.0176 
.0210, 
.0200 


.0134! 
.0152' 
.0156 
.0144, 
.0166 
.0190 
.0162 
.0202 
.0182 


.0018 
.0000! 
.0012' 
.0024, 
.00861 
.00061 
.0014' 
.0008 
.0018 


9 

e 
X 
St 

e 


.88 
.41 
.37 

.89 
.88 
.87 
.48 
.40 
.22 
.41 
.41 
.44 


NiTBOoav 

AS 


i 

5 

9Q 


.0000 
.0000 
.0060 

.0000 
.0030 
.0030 
.0030 
.0030 
.0000 
.0050 
.0030 
.0020 


.0001 1 
.0000 


.0000 
.0001 
.0000 
.0000 
.0000 


I 


a 


If 

o 


.27 
.28 


.0000  .24 


.26 
.80 

.32 
.26 
.27 


.0000,  .25 


.OOOOi 
.0001' 

.0000; 


.22 
.28 
.26 


1.8 
2.5 
1.7 

1.7 
1.6 
1.7 
1.7 
1.7 
1.0 
1.8 
2.6 
2.1 


Averages  by  Years, 


1888 

.01 

8.47 

0.81 

.0008  .0148 

.84 

.0060.0000 

^ 

^ 

. 

1803 

« 

. 

.00 

3.55 

1.12 

1.0013.0202 

.0163 

.0039 

.41 

.0010  .0000 

.26 

1.6 

• 

1894 

. 

• 

.06 

3.40 

0.73 

.0015 

.0148.0132 

.0016, .40 

.0027  .0000 

.22 

1.6 

.. 

1805 

. 

• 

.00 

8.97 

1.17 

.0005 

.0177 

.0165 

.0012 

.44 

.0000.0000! 

.25 

2.0 

. 

1806 

. 

• 

.10 

3.86 

1.19 

.0011 

.0162 

.0142 

.0020 

.89 

.oo2i:.oooo! 

.24 

1.6 

- 

1807 

- 

— 

.12 

8.83 

1.27 

.0012 

1 

.0178  .0168 

.0015 

.88 

.0022.0000 

.27 

1.0 

NoTB  to  analyaee  of  1807:  Odor,  generally  diatlootly  vegetable;  of  the  laat  aample,  alao  flehy. 

The  Bamptea  were  eolleeted  from  a  faneet  at  the  pumping  atatlon.  Doring  the  year  1897  a  amall  amount 
of  water  waa  pnmped  from  the  MillTale  BeBerroir  on  Eaet  Meadow  Brook  into  Kenoxa  Lake.  For 
monthly  record  of  height  of  water  in  thia  lake,  aee  table  on  page  185. 


Jliicroscopical  Examination  of  Water  from  Kenoza  Lake,  EaverhilL 

[Number  of  organlama  per  onblo  oeotlmeter.] 


1S97. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Oct 

Oct. 

Nov. 

Dec. 

I>ay  of  ezaminatioD 

27 

26 

20 

20 

26 

80 

27 

24 

2 

26 

20 

28 

Number  of  aample,    .... 

18880 

18624 

18861 

19133 

10816 

10584 

10002 

20243 

20684 

20980 

21850 

21666 

PLANTS. 

Diatomsceed,     .... 

441 

S6 

II 

151 

142 

22 

12 

12 

172 

88 

576 

2,608 

Anterlonella,       .       •       •       . 
Cyclotella,   .       .        . 
Tabellaria, 

802 

7 
40 

18 

18 

0 

8 
7 
0 

28 
76 
13 

7 

116 

10 

0 

0 

16 

0 
0 

4 

0 
0 
5 

0 

0 

164 

28 

0 
48 

424 
28 
88 

2,804 

52 

196 

CyanopliyceeB,  Anabasna, 

0 

0 

0 

0 

0 

0 

S 

6 

0 

0 

0 

0 

AlfiTSB 

0 

t 

0 

2 

0 

20 

14 

88 

24 

8 

0 

0 
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HAVERHII.L.. 

Microscopical  Examination  of  Water  from  Kenoza  Lake^  Haverhill  —  Concluded. 

[Namber  of  organUmB  per  onblo  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


Jaly. 


Ang. 


Oct 


Oct. 


NoT.iEttc. 


ANIMALS. 
Infusoria,     . 


Dlnobryon, . 
Trachelomonaa,  . 


Vermes,  Anurea,  . 


•       • 


Crustacea!  Cyolope,   . 


1 

0 

0 

13 

15 

10 

12 

1 

M 

M 

6 

0 
0 

0 
0 

0 
0 

18 
0 

15 

0 

10 
0 

8 
0 

0 
0 

18 
12 

0 
22 

0 

6 

1 

0 

0 

0 

0 

0 

2 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

' 

Mi9cellaneou9t  Zobgloea, . 

5 

5 

0 

0 

0 

60 

0 

0 

15 

3 

8       5 

1 

Total, 

448 

48 

11 

106 

157 

112 

48 

68 

845 

133 

685  2,617 

Chemical  Examination  of  Water  from  Lake  SaltonatcUl^  HaverhiU. 

[Parte  per  100,000.] 


S 

D 

&5 


18626 
18863 
19581 
20941 


0 
O 

« 


1897. 

Feb.  24 

Mar.  24 
June  28 
Oct.   25 


Appkabavok. 


D 


0 

I 


u 
o 

6 


Slight. 

Slight. 

milky. 
V.  slight. 

V.  Blight. 


V.  Blight. 
V.  alight. 
V.  Blight. 
V.  Blight. 


.06 
.08 
.10 
.10 


Rksidus  on 
EvAPoaA- 

TION. 

• 

• 

§1 

'A 

2 

6.10 

1.80 

8.20 

1.05 

5.70 

1.80 

6.00 

1.60 

AmcoviA. 


Albuminoid. 

i 

• 

• 

•o 

1 

I 

a 

h 

H 

Q 

00 

.0082 
.0014 
.0012 
.0012 


.0156 
.0096 
.0106 
.0184 


.0146 
.0084 
.0168 
.0172 


.0010 
.0012 
.00^ 
.0012 


o 
C 

o 


.76 
.36 
.69 


KiTsooax 

AS 


S   I 


^  I 


c 

>•  1   t 

X  •   i 

O  '  - 


0060 
.0080 
.0000 


.80  ;  .0280 

ll 


.oooo; 

.0000 

I 

.oooa 

J 
.0000 


.19 
.15 

.28 
.24 


S.C 
1.4 

2.e 


Average  by  Years. 


1893 
1804 
1895 
1896 
1897 


.09 
.08 
.07 
.10 
,08 


5.10 
6.00 
5.95 
5.43 
5.25 


1.43 
1.08 
1.50 
1.22 
1.31 


.0051 
.0025 
.0034 
.0020 
.0017 


.0205 
.0165 
.0180 
.0149 
.0168 


.0178 
.0139 
.0168 
.0128 
.0148 


.0027 
.0017 
.0022 
.0026 
.0015 


.60 
.67 
.77 
.71 
.65 


.0030 
.0028 
.0015 
.0057 
.0102 


.0000  .25  U 
.0000.17  2.1 
.0000  .21  j  2.8 
.0000|'.20  '  £.5 
.0000  .21  ,  U 


Note  to  analysea  of  1897:  Odor,  vegetable. The  aamplea  were  eoUeeted  from  the  lake.  For 

monthly  record  of  height  of  water  In  thia  lake,  eee  table  on  page  186. 
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Chemical  Examination  of  Water  from  Lake  Pentucket^  Haverhill 

[ParU  per  100,000.] 


• 

Affbaiascb. 

Rbbiduk  ov 

EVAPOBA- 

AXMOaiA. 

NintooKN 

i 

1 

Tiosr. 

1 

AS 

I 

1 

i 

1 

• 

1 

Lots  on 
Ignition. 

1 

Albaminoid. 

S 

1 

i 

■ 

1. 

a 

a 

1 

1 

s 

• 

1 

si 

00 

i 

1S»7. 

18025 

Feb.   24 

V.  Blight. 

V.Bllffht. 

.05 

4.40 

1.25 

.0000 

.0100 

.0182 

.0008 

.49 

.0000.0000 

.25 

2.0 

18802 

Mar.  24 

V.  Blight. 

V.aliifht. 

.08 

4.45 

1.35 

.0012  .0212 

.0182 

.0080 

.44 

.0030.0000 

.24 

1.6 

10685 

June  28 

V.  Blight. 

V.  Blight. 

.11 

3.35 

1.15 

.00081.0216 

.0178 

.oas8 

.41 

.0080.0000 

.87 

1.6 

20042    Oet.    25' 

1                 1 

V.  Blight. 

V.  Blight. 

.10 

8.65 

1.50 

.0000 

.0222 

.0216 

.0006 

r 

.0080.0000 

.19 

1.8 

Averages  by  Years. 


1893 
1804 
1805 
1890 
1807 


.07 

3.48 

1.07 

.10  ' 

3.07 

1.20 

.05 

4.30 

1.20 

.00 

4.08 

1.80    ' 

.08 

3.06 

1.81 

.0000!.  0100 
.OOnl.0184 
.0005.0108 
.00001.0101 


.0160^.0030 
.01671.0017 
.01831.0015, 
.0181|.0010 

.0005!. 0210;. 01001.0020; 


.87 
.42 
.40 
.45 
.46 


.0000 
.0000 
.0015 
.0027 
.0035 


.0000 
.0000 
.0000 
.0000 
.0000 


.22 
.24 
.24 
.27 
.26 


1.5 

1.6 
2.0 
1.7 
1.7 


NoTB  to  analysee  of  1807 :  Odor,  dlBtinctly  vegetable,  becoming  Bomewhat  Btronger  lo  two  of  the 

lamplee  on  beating. The  aampleB  were  collected  from  the  lake.    For  monthly  record  of  height  of 

water  in  thla  lake,  Boe  table  on  page  185. 


Chemical  Examination  of  Water  from  Johnsori's  Pond  in  Boxford  and  Oroveland, 


[PartB  per  100,000.] 

1 
1 

0 

1 

ArPKARAVCB. 

Kkkidck  on 
£vapoba< 

TIOM. 

AVMOXIA. 

• 

a 

.40 
.41 
.44 
.89 
.37 
.29 
.41 
.40 
.40 
.47 
.40 
.44 

.40 

.40 

lClTRO«KX 
AS 

• 

1 

B 

0 

B 

h 

M 

0 

1 

** 

a 

1 

a 

1 

s 

r 

1 

Albuminoid. 

• 

• 

m 

z 

B 

8 

• 

• 

i 

1  a 

CD 

•a 
w 

& 

18276 
18430 
18017 
19132 
19315 
19579 
19905 
20244 
20636 
20946 
21349 
21664 

1807. 

Jan.   18 
Feb.     8 
Mar.  29 
Apr.  28  1 
May  25  1 
June  28 
July  26 
Aug.  28 
Sept.  27 
Oet.   25 
ITov.  82 ; 
Dee.  27 

V.  Blight. 
None. 
V  Blight. 
V.  Blight. 
V.  Blight. 
None. 
V.  Blight. 
V.Blisht. 
V.  Blight. 
V.  Blight, 
v.  alight. 
y.aUght. 

V.  Blight. 
V.  alight. 
V.  alight. 
Blight. 
V.  Blight. 
V.  Blight. 
V.  Blight. 
V.  alight, 
v.  Blight. 
V.  Blight. 
V.  Blight. 
V.  Blight. 

.20 

.05 

.20 

.18 

.15 

.23 

.23  1 

.13 

.18 

.46 

.17 

.17  ' 

1 

1 
.10 

7.85 
4.15 
3.65 
3.85 
3.55 
3.70 
4.30 
4.15 
4.05 
4.10 
4.15 
4.85 

1.65 

1.65 

1.40 

1.40 

1.05 

1.25  ' 

1.20 

1.50 

1.60 

1.45 

1.20 

1.20 

.0006 
.0022 
.0004 
.0014 
.0002 
.0028 
.0000 
.0014 
.0006 
.0014 
.0018 
.0010 

.0011 

.0011 

.0142 
.0212 
.0104 
.0206 
.01.W 
.0242 
.0182 
.02.')0 
.0206 
.0198 
.0238 
.0186 

.0142 
.0102 
.0174 
.0102 
.0140 
.0220 
.0134 
.0184 
.0100 
.0100 
.0236 
.0168 

.0180 

.0157 

.0000 

.0020 

.0020 

.0014 

.0012 

.0022 

.0048 

.0066 

.0016 

.0008 

.0002' 

.0018 

.0021' 

.0020 

.0000 
.0030 
.0020 
.0000 
.0030 
.0030 
.0280 
.0030 
.0000 
.0150 
.0030 
.0080 

.0048 

.0033 

.0000 
.0000 

.0(HXj 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0003 
.0000 

.0000 

.0000 

.26 
.36 
.34 
.31 
.81 
.44 
.35 
.32 
.81 
.27 
.34 
.88 

.38 

8.6 
1.7 
1.8 
1.8 
1.7 
1.8 
2.1 
2.1 
2.1 
2.5 
2.8 
2.1 

Av... 

1807 

i 

4.28 

1.88 

.0201 
.018^ 

2.1 

1 

1 
.10 

Ay... 

1896 

4.82 

1.32 

.82 

2.0 

NoTB  to  analyaee  of  1897:  Odor  of  No.  21849, none;  of  No.  21664,  none,  becoming  distinctly  musty 

on  heating;  of  the  oihers,  vegetable. Nos.  18276, 19905, 20685  and  20945  were  collected  from  faucets 

In  the  town,  and  the  others  from  the  pond.  Water  from  this  pond  is  used  to  supply  that  portion  of 
HaverbiU  whteh  was  formerly  comprised  in  the  town  of  Bradford.  The  town  of  Bradford  was  annexed 
to  the  dty  of  BaTerhUl  Jan.  1, 1897. 
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HAVERiniX. 

Chemical  Examination  of  Water  from  East  Meadow  Eiver  at  iU  Enlrunet  in 
Millvale  Beservoir,  EaverhilL 


[P.h.p.r 

00,« 

0 

■s 

1 

AP,^«.C^ 

''ev";o«." 

A...„.. 

1 

""s"'!  1 1 

f 

! 

1 

1 

4 
r 

1 

j 

i 

1 

1 

1 

il 

1  i'i 

1 

SlflM 

tsiw. 

F>b. 24 
M>r  » 

11,127 
Oct    M 

V.  Ill  (fat. 
V.lllKtIl. 
V,.llshl 

enjbi. 

V°.°llihl. 
V..ll«hl. 

V..U11W. 

fILgbt. 
V  .llgbt. 

miitai. 
viiiiKhi' 

V.illgbt. 

V.UlgM. 

Cong. 

miBbt. 

si 

11  n 

3.U 

liao 

J  J.™ 

i 

:r':::';i 

'    "  'm 
ioooo  iltt'w 

^ 

J™,.,.,™, 



; 







Is. Tba  HmplM  V 


It  TboapMii'i  brldg(,]iHlatan 


CTkenticuI  Examination  of  Water  from  Millvale  Reservoir  on  East  Mtadoa  Sivtr. 
Haverhxll. 


Odor.  TigeUble Thsumpif 
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HAVEBHTLIi. 

Microscopical  Examination  of  Water  from  Millvale  Reservoir  on  East  Meadow 

River ^  Eaverhill. 

[NQmber  of  orsmniBmB  per  cnblo  eeotimeter.] 


1897. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

June. 

Joly. 

Aug. 

Oct 

Oct 

Mot. 

Dec. 

Day  of  ezamioatioo 

27 

26 

80 

20 

27 

80 

27 

24 

2 

26 

20 

28 

Xamber  of  samplet    .... 

18840 

18628 

18916 

10184 

10317  10582 

1 

10004  20242 

20638  20048'21352'21667 

1          ' 

PLANTS. 

Diatomaceeo 

0 

1 

26 

28 

75 

59 

24 

18 

74 

81 

88 

9 

Alg8B 

I 

0 

0 

0 

0 

8 

0 

0 

6 

0 

0 

0 

ANIMAIJ3. 

Infusoria, 

8 

0 

IK 

51 

884 

129 

20 

0 

6 

27 

4 

0 

Dlnohryon, 

Perldlolum,         .       •       •       . 

0 
0 

0 
0 

11 
0 

40 
2 

300 
0 

125 
4 

1 
18 

0 
0 

0 
0 

26 
0 

0 
1 

0 
0 

Vermes, 

0 

0 

0 

0 

0 

0 

1 

0 

0 

2 

8 

0 

JiiK«Uaneou9t  Zooglcea,  . 

so 

0 

0 

to 

46 

120 

55 

20 
88 

120 

0 

8 

0 

Total 

41 

1 

88 

80 

614 

311 

100 

206 

60 

88 

6 

Table  showing  the  Heights  of  Water  in  the  Lakes  of  the  Eaverhill  Water  Works 

on  the  First  of  Each  Month  in  1897. 


Jaa.  1, 

Feb.  I, 

March  1, 

April  1, 

May  1, 

June  1, 

July  1, 

Aug  1, 

Sept.  1, 

Oct.  1, 

Nov.  1, 

Dec.  1, 


Dati. 


Cryital 
i^ke. 

Hltrh  Water, 
8.00  Feet 


4.67 
4.44 

6.04 
6.02 
7.67 
8.87 
7.71 
6.60 
6.76 
4.67 
4.21 
4.60 


Kennza 
Lake. 

Hlffh  Water. 
4.00  Feet 


8.67 
8.83 
4.48 
4.88 
6.00 
4.02 
4.02 
4.78 
4.37 
8.02 
3.42 
8.60 


Lake 
Raltonfttall. 

Hlffh  Water, 
7.88  Feet. 


7.67 
8.15 
8.08 
8.00 
8.25 
8.26 
8.21 
7.08 
7.88 
7.67 
7.83 


Lake 

Pentucket. 

High  Water, 
6.67  Feet 


4.08 
4.70 
6.36 
6.76 
6.68 
6.37 
6.08 
6.42 
6.17 
5.00 
6.17 
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HIJ70HAM. 

Watee  Supply  of  Hingham  and  Hull.  —  Hinqham  Watbe 
Company. 

The  organism  Uioglena  appeared  in  the  water  of  Accord  Pond  in 
December,  1897,  and  the  tu^te  and  odor  of  the  water  became  very 
diBagreeable.  The  water  continued  to  give  serious  trouble  from 
this  cause  in  the  early  part  of  1898. 


3HI( 

21  US 

21687 


Chemical  Examinaiion  of  Water  from  Accord  Pond,  Singham 

[PhcI*  per  lOD.MO.] 


V.illghi. 
V.iUghi. 


V..llghl. 

Slight, 
eilghl. 
migbl. 


,,™„ 

1 

\ 

t 

I 

1 

j 

„ 

.MTU 

«N0 

« 

.0030 

0000 

.43 

SB 

.0030 

0000 

.3« 

ao 

.waa 

.0020 

0000 

.« 

72 

.0030 

oooo 

.M 

H 

.00*0 

"» 

.« 

Averages  by  Tean. 


- 

z 

.20 

.■a 

2.03 

3.02 

3.01 

1.00 

1.32 
0.9S 

.0003 

.0008 
.OOOT 
.OOOi 

.oi«: 
-oiat 

.01U 

!om 

.0028 

.B3 
.02 

,.0032 

.OOOT 
.COW 
.0000 

.0000 

.S3 
.3i 

0.3 

o.s 

u  colleoIMl  Id  a  moDtb,  Uw  main  >nBl;*1<  lor  Ibiil 


KoTE  to  iMliFMi  at  IMT:  Od< 
IMM.  dlillnoll;  moald;  ind  gruaf 
dlllliiDllr  Bthj  ud  oUf. Tbe  w 


'  of  So.  1ST40,  (Blntlr  TsgeUblc,  dlgippearlog  on  bi 
of  Sot.  IftUS,  »MB  iDd  10410,  dlillDcU;  Tegetublai 
oplai  ware  coUMMd  from  Iba  pond. 
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HINGHAM. 

Microscopical  Examincdion  of  Water  from  Accord  Pond,  Eingham, 

[Namber  of  organUnui  p«r  enblc  centlmeUr.] 


1807. 


Mar. 


June. 


June. 


July. 


Sept 


Deo. 


Dee. 


Dee. 


Deo, 


Day  of  examlDBtloD,        .... 
Namber  of  aample, 

PLANTS. 
DlatomacesB, 

Cyanophyce8B>  Anabnna, 

AlffSB,  Protoeoccns,       .... 

ANIMALS. 
Bhizoi>odS,  Difflngia, 

Infttsoria* 

Uroglena, 

Vermes,  Polyarthrm 

Crustacea,  Cyciopa,  .      .      .      . 

IfigcellaneoMt  Zoogloea, 

Total, 


11 
18740 


13 
10462 


13 
10468 


8 

10608 


10 
20420 


8 
21474 


80 
21686 


SO 
21686 


80 
21687 


6 

46 

15 

0 

17 

5 

K 

8 

0 

80 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

n 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

8 

s 

0 

5 

0 

0 

8 

8 

0 

0 

0 

0 

0 

0 

7 

4 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

0 

10 


25 


10 


80 


17 


81 


42 


10 


16 


15 
14 


16 


Chemical  Examination  of  Water  from  Fulling  Mill  Pond,  Bingham. 

[ParU  per  100,000.] 


• 

§ 
1 

§ 

Q 

Appbabavcb. 

Kbsidub  cm 

EVAPOBA- 
TIOM. 

Amvohia. 

1 

s 

.84 

1 

NiTBOOBll 
AB 

« 

m 

1 

a 

g 

M 

o 

i 

9 

H 

•2 

I 

1 

Lots  on 
Ignition. 

1 

Albamlnoid. 

« 

i 

2   1 

t: 

1 

1 

« 

1 

• 

GO 

• 

i 

18730 

1SS7. 

Mar.    0 

V.  Blight. 

V.  Blight. 

.06 

4.70 

1 
1.46 

.0006 

.0028 

.0024 

.0004 

.0180 

I 
1 

.OOO't  .04 

1.8 

10600 

Jane  28 

V.BUght. 

Slight. 

.00 

1 

4.70 

0.00 

.0008.0032 

.0022 

.0010 

.77  < 

1 

.0160 

.0000 

.18 

l.l 

2MS1 

Sept.    8 

V.  Blight. 

Slight. 

.07 

6.10 

1.00 

.0012  .0022 

.0020 

.0002 

.76 

.0130 

.0000 

.00 

1.8 

21478 

Deo.    7 

i  V.BUght. 

V.  Blight. 

.16 
.00 

5.10 

1.90 

.0018  .0052 

1 

.0011  -flOAS 

.0044 
.0027 

.0008 
.0006 

.70 

.0280 
.0185 

.0000 
.0000 

.12 
.00 

1.8 

At.  .. 

4.00 

1.14 

1 

1.4 

1*  •• 

1 

Odor  of  Nob.  18780  aod  20431,  faintly  yegetable,  dlaappearlog  on  heating;  of  No.  10600,  dlatinetly 

▼egetable;  of  No.  21473,  none. The  aamplea  were  coUected  at  the  gate^hoaee,  and  reproBent  the  water 

from  the  fllter-baBlnB  at  the  edge  of  the  pond. 
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HINGHAM. 

Chemical  UxamincUton  of  Water  from  a  Faucet  in  Hingham  supplied  from  the 

Works  of  the  Hingham  Water  Company, 


• 

[ParU 

per  100,000.] 

• 

1 

1 

Appbaiasck. 

Kksidub  ok 

EVAPUlU- 
TIOK. 

AimoviA. 

• 

B 

o 
.74 

NiTHOOKK 

• 

0 

1 

e 

1 

M 

o 

a 

1 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

■ 

s 

■ 

1 

«: 

1 

• 

1 

► 
8 

m 

E 

"2 

a  o- 
oc 

.0026 

« 

! 

a 

21<8S 

1807. 

Deo.  29 

V.  slight. 

V.  alight. 

.80 

8.55 

1.80 

.0004 

.0150 

.0124 

.0030 

.0000 

.30 

0.8 

Odor,  dliUootly  flahy,  becoming  strongly  fishy  and  oily  on  heating. 


Wateb  Supply  of  Hinsdale  Fire  District,  Hiksdale. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Hinsddlt  Fire 

District, 


[Parts 

per  100,000.] 

1 

Appbaxancb. 

Kbsiduk  cm 

EVAPOBA- 
TION. 

Ammonia. 

B 

o 

o 
.04 

1 

NITBOOBN 
AS 

t 

a 

9 

1 

& 

1 

a 

Eh 

s 
J 

i 

K 

Loss  on 
Ignition. 

i 

1 
Albnminoid.     1 

• 

• 

« 

r 

«■ 

1 

s 

• 

1 

1 

1 

Sus- 
pended. 

I 

9 

^ 

18865 

18»7. 

Jan.   25 

V.  Slight. 

V.sUght. 

.80 

2.T6 

1.80 

.0008 

.0206 

.0164 

1 
.0142 

.0060 

.0000 

.41 

0.0 

18618 

Feb.  22 

V.  slight. 

V.sUght. 

.42 

2.60 

1.80 

.0002 

.0204 

.0158 

.0046 

.06 

.0030 

.0000 

.44 

0.0 

18854 

Mar.  23 

Slight. 

V.  slight. 

.85 

2.86 

0.80 

.0080 

.0222 

.01541.0068 

.07 

.0020 

.0000 

.82 

0.6 

10080 

Apr.  19 

V.  slight. 

V.sUght. 

.40 

1.06 

0.70 

.0008 

.0168 

.0166  .0002 

.03 

.0000 

.0000 

.81 

0.6 

10263 

May   17 

V.  slight. 

V.sUght. 

.25 

1.75 

0.50 

.0006 

.0174 

.0108  .0066 

1 

.06 

.0000 

.0000 

.88 

0.6 

10671 

June  23 

Slight. 

Slight. 

.20 

2.80 

1.50 

.0002 

.0172 

.0102  .0070 

.04 

.0050 

.0000 

.81 

1.0 

10964 

Jnly  28 

Blight. 

V.sUght. 

.88 

2.70 

0.05 

.0028 

.0102 

.0140  .0052 

1 

.05 

.0080 

.0004 

.40 

1.4 

20281 

Aug.  25 

Slight. 

V.sUght. 

.41 

2.80 

0.00 

.0008 

.0170 

.0124  .0046 

.03 

.0000 

.0000 

.40 

1.1 

20660 

Sept.  28 

V.  slight. 

V.sUght. 

.48 

2.65 

1.85 

.0000 

.0186 

.0150  .0030 

1 

.05 

.0030 

.0000 

.30 

0.8 

20978 

Oct.    27 

V.  slight: 

V.sUght. 

.58 

2.86 

1.80 

.0006 

.0164 

.0154 

.ooio' 

.07 

.0030 

.0000 

.41 

1.8 

21307 

Not.  29 

V  slight. 

None. 

.87 

2.26 

0.06 

.0012 

.0164 

.0152 

.0012 

.10 

.0020 

.0000 

.42 

0.6 

21670    Deo.  28 

V.sUght. 

None. 

.20 
.87 

2.10 

1.00 

.0082 
.0010 

.0184 
.0187 

.0106 
.0189 

.0028 
.0048 

.00 
.06 

.0030 
.0024 

.0000 
.0000 

.36 

1.3 

Av...  - 

2.87 

1.06 

.88 

0.0 

Odor  of  Nos.  18864,  10080,  10263  and  10064,  distinctly  fishy;   of  Nos.  18355  and  18618,  distinctly 

vegetable,  becoming  distinctly  fishy  on  heating;  of  the  others,  distinctly  vegetable. The  samples 

were  collected  from  a  faacet  in  the  village. 
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HINSBAIiS. 

Microscopical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Hinsdale 

Fire  District, 

■ 

[Nnmber  of  organlsniB  per  onble  centlmetar.] 


1807. 

Jan. 

Feb. 

Mar 

Apr. 

May. 

Jane. 

Jaly. 

Ang. 

Oct. 

Oct. 

Not. 

Deo. 

Day  of  examination,  .... 
Number  of  earople,    .... 

20 
18356 

25      20 

18613  18854 

22 

10080 

18 

10263 

25 
10571 

80      27 
1005420281 

4      28 
20660  20078 

80 
21807 

29 
21679 

PLANTS. 
DistomaceBB,      .... 

0 

0 

0 

4 

28 

1 

1 

7 

4 

18 

11 

2 

ANIMALS. 

InftuBoria, 

Perldlnlam, 

Vermes, 

Crustacea,  Boemlna,  . 

n 

22 

1 
0 

5 

2 

0 
0 

5 
8 

1 
0 

1 

1 

0 

pr. 

5 

4 

0 

0 

804 
804 

0 

0 

120 
190 

2 

0 

2 

2 

0 
0 

0 

0 

0 
0 

0 
0 

0 
0 

8 
6 

0 
0 

47 

47 

0 
0 

MUcelktne&ut,  Zo^gloea,  . 

0 

0 

80 

40 

60 

160 

60 

25 

60 

8 

0 

8 

Total, 

28 

5 

86 

45 

03 

465 

188 

84 

64 

16 

10 

52 

Wateb  Supply  of  Holbrook. 

(See  Randolph  ) 


Water  Supply  of  Holliston.  —  Holliston  Water  Company. 

Chemical  Examination  of  Water  from  the  Works  of  the  Holliston  Water  Company, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appkabamcb. 

• 

1 

si 

II 
1 

Ammoxia. 

1 

.88 

NiTSOOBlf 
▲8 

Oxygen 

Consumed. 

■ 

S 

e 

■s 

1 

a 

■ 

€ 

a 
H 

s 

1 

1 

1 

1 

Alba- 
mlnold. 

i 

1 

1 

18344 

1807,    ' 
Jan.  25    V.  slight. 

None. 

.23 

4.20 

.0012 

.0088 

.0150 

.0000 

.22 

1.8 

.0280 

18724 

Mar.   0 

None. 

V.  slight. 

.28 

8.40 

.0010 

.0076 

.84 

.0150 

.0001 

.19 

1.1 

.0180 

10212 

May  11 

1  None. 

None. 

.20 

2.20 

.0000 

.0074 

.82 

1 

.0180 

.0000 

.18 

1.8 

.0030 

19768 

Jnly  12 

V.  Blight. 

V.  slight. 

.88 

4.80 

.0000 

.0110 

.27 

.0080 

.0000 

.20 

1.6 

.0400 

90460 

Sept.  13 

None. 

None. 

.08 

4.50 

.0006 

.0058 

.80 

.0030 

.0000 

.18 

1.7 

.0140 

21280 

Nov.  15 

Slight. 

Slight. 

.40 

4.40 

.0020 

1 
1 

.0154 

.44 

.0080 

.0002 

1 

.88 

2.0 

.0060 
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HOL.USTON. 

Chemical  Examination  of  Water  from  the  Works  of  the  EoUiston  Water  Company 

—  Concluded. 

Averages  by  Years. 

[Parta  per  100,000.] 


Date  of 

Collection. 

Appbabaiios. 

4 

m 

Ammovia. 

1 

NlTBOOBX 

AS 

Oxygen 

Consumed. 

i 

e 

1 

i 

• 

.J 

1 

1 

1 

B 

is 

< 

• 

1 

m 

1 

** 

• 

«• 

1892 
1894 
1895 
1896 
1897 

- 

- 

.05 
.10 
.25 
.28 
.25 

4.16 
4.60 
4.28 
8.68 
8.92 

.0001 
.0001 
.0006 
.0003 
.0008 

.0043 
.0035 
.0097 
.0114 
.0003 

.27 
.32 
.31 

.28  , 

1 

.83  I 

1 

.0108 
.0156 
.0117 
.0052 
.0103 

.0000 
.0001 
.0000 
.0000 
.0000 

.08 
.29 
.30 
.22 

2.1 
2.4 
1.6 
1.0 
1.6 

.0480 
.0218 
.0095 
.0087 
.0015 

iToTB  to  analyaea  of  1897:  Odor  of  No.  19768,  faintly  vegetable;  of  the  others,  none,  sometimea 
becoming  faintly  vegetable  on  heating.  —  No.  18724  was  collected  from  a  faucet  in  the  town ;  the  others, 
from  a  fancet  at  the  pumping  station. 


Water  Supply  of  Holyoke. 

Cliemical  Examination  of  Water  from  Whiting  Street  Storage  Reservoir ,  Holyoke. 

[Parts  per  100,000.] 


1 
1 

e 

2 

Appbabakob. 

KBSIDUli  CM 

Evapora- 
tion. 

AmcoNiA. 

• 

« 

B 

.13 
.15 
.11 
.13 
.10 

.10 

1 

,12 

NITBOOBN 
AS 

Oxygen  Consumed.    1 

1 

4i 

1 

»: 

1 

• 

§ 
©bo 

• 

Albuminoid. 

1 

S 

1 

a 

• 

1 

1 

.0198 
.0172 
.0150 
.0188 
.0222 
.0214 

.0191 

• 

1   B 

.0086 
.0044 
.0114 
.0096 
.0066 
.0082 

.0081 

i 

a 
3 

18892 
18867 
19825 
19949 
20688 
21857 

1S»7. 

Jan.   27 

Mar.  24 
May  25 

Jnly  28 
Sept.  80 
Noy.  24 

V.  Blight. 
V.  slight. 
Slight. 
Slight. 
SUght. 
V.  Blight. 

Blight. 

Blight. 

SUght. 

Blight. 

Cons. 

Slight. 

.15 
.10 
.20 
.14 
.15 
.28 

.17 

4.00 
4.55 
4.60 
4.65 
5.15 
4.70 

1.90 
1.25 
1.40 
1.55 
1.50 
1.76 

.0000 
.001)  1 
.0014 
.0006 
.0000 
.0004 

.0006 

.0284 
.0216 
.0264 
.0284 
.0288 
.0296 

.0272 

.0030 
.0000 
.0000 
.0020 
.0000 
.0020 

.0012 

.0000 
.0000 
.0000 
.0001 
.0001 
.0000 

.0000 

.30 
.20 
.25 
.38 
.82 

.86 

1 

.81 

2.5 
2.0 
2.2 
2.7 
8.0 
2.0 

Av... 

4.74 

1.56 

2.7 

Odor  distinctly  vegetable."— The  samples  were  collected  from  the  reservoir. 
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HOLTOKS. 

Microscopical  ExamiruUion  of  W^Uer  from  Whiting  Street  Reservoir^  Eolyoke, 

[N'amber  of  org&Qlam*  per  cubic  oeotimeter.] 


PLANTd. 

DlatomaceBB,     . 

ABterlonella, 
Fngllaria,  . 
Bynadrm, 

Cysnopliyceed,  . 

Anabsana,  . 
Ckelosphceriam,  . 

Protococcns,       .       . 
Raphldium, 
Beienaatram, 
BtauniBtruni, 

ANI&lALd. 

InftLBorls,     . 

Cryptomonas, 
DlDobryon, . 
Eugltjna,      .       .        . 
Feridinium, 
Tracheiomonaa, . 

Vermes, 
OniBtacea,  . 


1S97. 

Feb. 

Mar. 

May. 

July. 

Oct 

Not. 

Day  of  examination,         .... 
Nomber  of  sample, 

1 
18893 

26 
18867 

27 
10325 

80 

19040 

6 
20688 

80 

21867 

10 

101 

2,158 

86 

182 

8 

80 

1,620 

0 

60 

0 

0 

0 

62 

62 

2 

8 

636 

4 

62 

0 

0 

20 

82 

14 

0 

0 

20 

16 

6 

0 

0 

0 

16 

8 

148 

n 

527 

S48 

128 

02 

80 

148 

80 

42 

0 

0 

24 

68 

22 

0 

0 

2 

212 

0 

56 

12 

808 

0 

10 

228 

88 

152 

34 


0 

0 

184 

120 

12 

0 

0 


88 

88 

89 

18 

124 

0 
0 
0 
82 
0 

16 
28 

0 
86 

4 

0 
60 
0 
0 
5 

0 
0 
0 
0 
12 

0 

4 

10 

0 

100 

8 

6 

0 

0 

8 

pr. 

pr. 

pr. 

0 

pr. 

18 

0 
0 
2 
0 
12 


pr. 


Mi%ceUaneou9,  Zo'dgloea,  .... 

10 

80 

150 

10 

200 

10 

TOTAI*, 

202 

847 

2,020 

458 

648 

802 

Chemical  Examination  of  Water  from  Wright  and  Ashley  Ponds^  Eolyoke, 

[Parts  per  100,000.] 


i 

a 


18801 
18505 
18866 
10324 
10047 
20684 
21356 


At. 


g 


6 


1S»7. 

Jan.  27 
Feb.  15 
Mar.  24; 
May  25, 
July  28' 
Sept.  80  I 
Not.  24' 


APPBABAVOB. 


3 


Slight. 
Slight. 
V.  Blight. 
V.  slight. 
V.  slight. 
V.  slight. 
None. 


5 


V.  alight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 


.28 
.20 
,10 
.07 
.07 
.08 
.18 


.18 


KSSIDDK  ON  1 

EVAPOIA- 

TIO», 

■ 

J 

§1 

H 

r 

5.75 

2.75 

5.20 

1.00 

4.60 

1.25 

5.20 

1.80 

5.65 

1.15 

5.65 

1.05 

5.50 

1.55 

5.86 

1.56 

AmcoiriA. 


I 


Albamlnoid. 


o 
H 


1 


o 

00 


.0086' 
.0082' 
.0014 
.0018 
.0024 
.0010 
.0076 


.0080 


.0408 
.0468 
.0104 
.0178 
.0226 
.0182 
.02.'^6 


o   ■ 


.0272 


.0230 


.0042. 


.04<  H  .0000  .26 
.034)2  .0006 '.20 

.0102  .0032  .14 

.0144.0034  .16 

.0170.0066  .14 

.0148.0034  .10 

.0216.0040  .16 


NlTBOOBK 
▲S 


5 


i 


mm 

6 

G 

s, 

M 

o 


.0050  .0000  .40 
.0030.0000  .86 
.00301.0000  .20 
.OOOOl.OOOO  .15 
.0000,.  0000  1.21 
.0000;.0000|  .16 
.0070  .0001  .26 


17  I  .0026 


.0000 


.25 


9 

i 

a 


2.5 
2.0 
3.0 
3.2 
8.5 
8.6 
3.0 

8.2 


Odor,  generally  Tegetable,  occasionally  fishy. The  samples  were  collected  from  Ashley  Pond. 
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HOL.YOKE. 

Microscopical  Examination  of  Water  from  Wright  and  Ashley  Ponds,  Eolyoke. 

[Namber  of  organisms  per  oable  centimeter.] 


1S07. 


Feb. 


Feb. 


M«r. 


May. 


July. 


Oct 


Nor. 


Day  of  examination, 
Number  of  sample, 

PLANTS. 

DiatomaceBB,  . 

Asterionella,    . 
Byntfdra,   .       .       .       , 
Tabellarla, 

Cyanophyce89i 

Anabeena, 
Usclllarla,         . 

AlereB,   .... 

ANIMALB. 
Bhlzopoda, 

Infusoria 

Dinobryon«      . 
Bynura,     .       .       .        . 
Uroglena, 

Vermes 

Crustacea,  Cyclops, 


1 

18301 


18 
18505 


26 
18886 


27 
19S24 


80 
19947 


6 
20684 


82 

0 

52 

872 

56 

38 

0 

0 

0 

116 

2 

19 

24 

0 

12 

66 

2 

6 

0 

0 

22 

124 

52 

0 

0 

n 

2 

0 

11 

62 

0 

0 

0 

0 

11 

66 

0 

72 

2 

0 

0 

0 

0 

0 

0 

6 

20 

14 

0 

0 

2 

2 

0 

0 

6 

64 

67 

0 

2 

0 

0 

16 

84 

0 

0 

0 

0 

40 

4 

0 

0 

0 

0 

0 

25 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

pr. 

0 

0 

29 
21858 


40 

25 
0 
8 


0 
0 


13 

11 
0 
0 

0 
0 


Mi9ceUaneou8t  Zo'dglcQa,        ....        40 

40 

20 

40 

5 

•      15 

3 

Total 

78 

176 

148 

422 

04 

124 

61 

Chemical  Examination  of  Water  from  Manhan  River,  in  Southampton, 

[Parts  per  100,000.] 


Kesiddb  on 

1 

I 

• 

9 

Appkarakce. 

EVAPOIA- 

AxKomA. 

NiTBOOBV 

e 

TIOM. 

AS 

a 

g 

• 

g 

Albomlnold. 

i 

5 

o 

s 

1 

i* 

,4 

o 

§1 

t 
^ 

i 

• 

1 

• 

1 

i 

1 

1 

a 

a 

a 

1 

1 

r 

t 

1 

a 

si 

i 

A 

£ 

5 

1 

% 

» 

H 

CO 

o 

H 

h< 

H 

A 

00 

u 

^ 

» 

0 

n 

1897. 

18390 

Jan.  27 

V.  slight. 

Blight. 

.10 

3.95 

1.85 

.0008 

.0058 

.0044  .0014  .10  i 

.0050 

.0000 

.40 

1.1 

19122 

Apr.  26 

V.  slight. 

Slight. 

.30 

2.45 

0.85 

.0006 

.0092.0080.0012  .07 

.0000 

.0000 

.83 

0.8 

19926  !  May  24 

V.  slight. 

Slight. 

.32 

8.65 

1.25 

.0004 

.00861.0086  .0000,. 08  i 

.0030 

.0000 

.87 

19565    June  22 

None. 

Hlight. 

.30 

3.15 

1.05 

.0012 

.0086'. 0052  .0034  .08 

.0030.0000' 

.30 

19948    July  27  '  V  sliifht. 

V.  slight. 

.48 

3.45 

1.50 

.0010 

.0138.1.0120  .0018  .09 

.0180.0000; 

.61 

2()'269     Aug.  23     None. 

Slight. 

.28 

8.00 

1.00 

.0004 

.0056  .0046  .0010  .07 

.ooso'.oooo, 

.33 

2068'i     Sept.  30    V.  slight. 

V.  Blight. 

.23 

3.90 

0.95 

.0006 

.0080 

.0058  .0022,.  12  ! 

.0020.00001 

.20 

2U995  i  Oct.  27  ,iV.  slight. 

Slight. 

.40 

8.85 

1.85 

.0014  .0118 

.0116  .00021  .15  1 

.0200.0000::.  26 

21356     Nov.  24 

None. 

V.  slight. 

.40 

3.60 

1.35 

.0008 

.0104 

.0100  .0004 

.15 

.00301.0000 

.44 

21718     Dec.  29 

V.  slight. 

Blight. 

.17 
.80 

3.10 

1.10 

.0004 
.0008 

.0090 
.0091 

.0086.0004 
.0079' .0012 

.16  ■ 

.11 

1 

.0070 

.0000 

.21 
.86 

Av...' 

8.41 

1.17 

.0064 

.0000 

1.4 

^^ 1 

Odor  in  November,  none;  in  December,  none,  beoomlng  faintly  earthy  on  heating:  of  the  others, 

vegetable. The  samples  were  collected  from  the  river,  at  the  confluence  of  Manhan  and  Tucker 

brooks,  near  the  site  of  a  proposed  reservoir. 
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H0FEBAIJC4 


Water  Supplt  of  Hofedale. 

(See  MUford.) 


Water  Supply  of  Hudson. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Hudsonj 
with  reference  to  an  additioDal  water  supply  for  the  town,  may  M 
found  on  pages  17  to  21  of  this  volume.  The  results  of  analyses  of 
samples  of  water  collected  from  the  present  source  and  from  proposed 
sources  of  additional  supply  are  given  in  the  following  tables :  — 

Chemical  Examination  of  Water  fr<mi  Qaie^  Pcmd^  Berlin. 


[Parti 

per  100,000.] 

1 

' 

• 

1 

Appiabavob. 

Rbbiddb  oh 

EVAFOBA- 
TIOB. 

AMKOinA. 

HlTBOOBV 

AB 

m 

1 

a 

1 

• 

A 
r 

Albuminoid. 

1 

6 

• 

• 

1 

1 

1 

t 

_• 

eo 

I 

1 

1 

1 

ia»7. 

18474 

Feb.  10 

V.  Blight. 

V.  Blight.  .05 

2.45 

0.05 

.0804 

.0170 

.0158 

.0012 

.41 

.0070 

.0001 

.22 

0.6 

18&16 

Ptrb.  10 

V.MllKht. 

V.  Blight.;. 08 

2.15 

0.75 

.0046 

.0184 

.0122 

.0012 

.28 

.0030 

.0000 

.14 

0.6 

18964 

Apr.    0 1 

V.  Blight. 

V.  Blight. 

.08 

2.80 

0.75 

.0024 

.0136 

.0118 

.0018, 

.21 

.00801.0000' 

.14 

O.fb 
0.6 

10461 

JaD«  11 

None. 

V.  Blight. 

.08 

1.80 

0.75 

.0022 

.0188 

.0172.0016 

.17 

.0000 

.0000 

.12 

20048 

Ang.  10 

Blight. 

V.  Blight. 

.06 

2.85 

0.06 

.0004 

.0144 

.0112;. 0082, 

.20 

.0020 

.0000 

.16 

0.6 

20782 

Oct.    12 

V.  Blight. 

V.  Blight. 

.06 

2.46 

1.20  1 

.0010 

.0144 

.0116  .0028' 

.25 

.0000 

.0000 

.15 

0.8 

21508 

I>e«.  18 

V.  Blight. 

Slight. 

.12 
.05 

2.00 

1.00 

.0046 
.0047 

.0100 
.0150 

.0178 
.0180 

.0012 
.0020 

.24 
.28 

.0070 
.0028 

.0000 
.0000 

.18 
.15 

0.8 

At.*. 

2.20 

0.02 

• 
0.6 

*  Where  more  than  one  aample  wbb  oolleeted  In  a  month,  the  mean  analjsiB  for  that  month  haa  bWD 
need  in  making  the  average. 

Odor  of  the  Arat  Bample,  nnpleaBant;  of  the  otheiv,  generally  fklntly  Tegetable,  Vaeoming  Bomewhijt 

etronger  on  heating. The  eamplee  were  oolleeted  from  the  pond.    For  monthly  reoord  of  height  of 

water  In  thle  pond,  aee  page  106. 

Microscopical  Examination  of  Water  from  Oatea  Pond^  Berlin. 

[Number  of  organlemB  par  enble  eentimeter.] 


18»7. 

Fab. 

Fab. 

Apr. 

.June. 

Ang. 

Oct,    , 

•   1 

I>ao.f 

Day  of  examination,     .       .       ^       .       . 
Number  of  aample, 

12 
18474 

10 
18616 

7 
18064 

12 
10461 

11 
20048 

18 
20762 

14 

si5oa 

PLANTS. 
Diatom  aoe9,  .      •      .      ,      ^     . 

Meloidra 

Tabellarla*       .. • 

• 

0 
..  0    . 

0 

0 
0 

41 

6 

18 

'           1  - 

1 

0 
1 

91 

0 
87 

114 

72 
90 

iifor 

24 
1,168 
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HUDSON. 

Microscopical  Examination  of  Water  from  OaUs  Pond,  Berlin  —  Concluded. 

[Number  of  organisms  per  onblc  centimeter.] 


lft»7. 


Feb. 


Feb. 


Apr. 


Jone. 


Aag. 


Oct 


Dee. 


PLANTB  — Oon. 
OyanophyceeDi 

Anabnna,        .       •       •       • 
Microcystis 

Algm, 

Protococous,    .       •       •       . 

ANIMALS. 
Infusoria, 

Dlnobryon,      .       .       .       . 
Buglena, 

Vermes,  Anarea, 
MiMceUaneou9,  Zol3gl<Ba, 

Total, 


0 
0 

0 
0 


0 
0 

0 
0 


0 
0 

1 
1 


M 

82 
22 

•I 

62 


0 

0 

0 

0 

0 

0 

n 

11 

15 

10 

0 

1 

44 
22 


4 

4 
0 


fo 

20 
0 


8 
0 


46t 

452 
0 


84 

40 

84 

86 

0 

2 

1 

0 

856 
0 


20 


47 


568 


120 


10 


180 


1,614 


Chemical  Examination  of  Water  from  Fosgate  Brook,  in  Berlin. 

[Parte  per  100,000.} 


Kksidcb  om 

I 

• 

1 

o 

5 

1 

ArpSASANca. 

KVAPORA- 

Amhovia. 

NinOOBK  1 

0« 

TIO». 

4 

AS 

i 

1 

1 

1 

a 

1 

• 

i 

3 

i 

Albnmfnold. 

• 

1 

l| 

1 

1 

1 
1 

sl 

1 

in 

H 

2 

5 

S 

h, 

^ 

O 

00 

u 

SQ 

»    1 

o 

S 

1A97. 

1 

1 

18478 

Feb.  10 

Slight. 

Slight. 

1.70 

5.80 

8.40 

.0006 

.0420 

.0884 

.0036 

.21 

.0070 

.0000-1.30 

1.1 

18406 

Feb.  15 

V.  slight. 

Slight. 

1.80 

5.60 

8.20 

.0012 

.0352 

.0844 

.0006' 

.22 

.0080 

.0000  1.921  1.6 

10018 

Apr.  13    V.nllifht. 

Biltfhl. 

1.20'  3.75 

1.95 

.0004 

.0206 

.0198 

.0008 

.14  , 

.0080 

.0000  0.96  0.6 

19449 

June  11     None. 

Slight. 

2.06;  7.00 

5.00 

.0008 

.0512 

.0498 

.0014 

.05 

.0040 

.0000  12.64   l.S 

18472 

Feb.  10 

V.  slight. 

Blight. 

2.00 

6.20 

4.05 

.0022 

.0420 

.0898 

.0022 

.20 

.0080 

.0000 

1.72   1.4 

18497 

Feb.  15 

1 

. 

1.90 

. 

— 

.0008 

.0382 

. 

— 

. 

. 

_ 

. 

• 

10016 

Apr.  13 

'  Slight. 

Slight. 

1.80 

4.60 

2.55 

.0004 

.0318 

.0294 

.0024 

.10 

.0090 

.0001 

1.47 

0.6 

10447 

June  11 

None. 

Slight. 

8.10 

7.45 

5.45 

.0022 

.0610 

.0562 

.0048 

.04 

.0020 

.0000 

3.01 

1.7 

18499 

Feb.  15 

. 

- 

2.U0 

. 

. 

.0012 

.0882 

• 

. 

. 

.. 

. 

_ 

. 

18498 

Feb.  15 

. 

- 

0.55 

. 

. 

.0000 

.0150 

• 

.. 

. 

. 

_ 

. 

. 

18500 

Feb.  15 

. 

• 

0.60 

. 

. 

.0000 

.0194 

. 

.. 

_ 

. 

. 

. 

. 

10017 

Apr.  13 

V.  slight. 

Slight. 

0.2*2 

2.45 

0.80 

.0006 

.0072 

.0064 

.0008 

.16 

.0080 

.0000 

0.24 

O.ft 

19448 

Jane  11 

V.nllghl. 

Blight. 

0.47 

2.70 

1.10 

.0020 

.0158  .0142 

.0016 

.10 

.0000.0001 

0.52  0.6 

18475 

Feb.  10 

V.  slight. 

Cons., 
eartny. 

0.08 

2.80 

0.85 

.0016 

.0124 

.0070 

.0054 

.28 

.0030 

1 

.0000 

0.17 

0.6 

19450 

June  11 

V.  slight. 

Cons. 

0.15 

8.80 

1.00 

.0006 

.0140 

.0004 

.0046 

.20 

.0020 

1 

.0000 

0.24 

1.8 

The  odor  of  Nos.  18407, 18409, 18498  and  18500  was  not  determined.  The  odor  of  the  other  samplea 
was  faintly  vegetable,  becoming  somewhat  stronger  on  heating.*— —The  samples  were  collected  as  fol- 
lows: Nos.  18473, 18496, 19018  and  19440,  from  Fosgate  Brook,  at  the  proposed  point  of  diversion  Into 
Gates  Pond,  Just  above  the  road  leading  to  the  pond;  Nos.  18472, 18497, 19016  and  19447,  from  Fosgmto 
Brook,  above  its  Junction  with  east  branch;  No.  18490,  from  Fosgate  Brook,  at  outlet  of  swamp,  aboat 
)i  mile  above  Junction  with  east  branch;  Nos.  18408, 18500, 19017  and  19448,  from  east  branch  of  Foegate 
Brook,  above  Junction  with  west  branch;  Nos.  18475  and  10460,  from  a  small  brook  at  site  of  propoMd 
dam  below  the  outlet  of  Oates  Pood. 
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HUDSON. 

Table  showing  Heights  of  Water  in  Gates  Pond  Each  Month  during  1897. 

[High-wmter  mark  it  14  t—i,] 


Datb— IMT. 

Feet 

Date— 1M7. 

Feet. 

Jan.     16, 

0.88 

Joly  16, 

10.88 

Feb.    16, 

10.00 

Aag.  16, 

10.68 

liarah  16k   .       •                      •       •       • 

10.08 

Sept.  16, 

10.26 

April  16, 

11.26 

Ooi.   16 

0.76 

May     16, 

11.26 

Not.  16, 

0.20 

Jane    16, 

11.00 

Dee.  16, 

0.60 

Wateb  Supply  op  Hull. 

(See  Hingham.) 


Huntington. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Hunting- 
toDy  with  reference  to  a  proposed  water  supply  for  the  town,  may 
be  found  on  pages  22  to  24  of  this  volume.  The  results  of  analyses 
of  samples  of  water  collected  from  various  sources  in  the  town  and 
vicinity  are  given  in  the  following  tables :  — 


Chemical  Examination  of  Water  from  a  Spring  in  Huntington, 

[Parte  per  100,000.] 


i 

a 

a 


21084 


2 


8 


I 


Not.    8 


AprsASAVoa. 


I 


V.elight. 


I 


Slight. 


.80 


s  «< 
a  > 

SB4 
8 

M 


8.20 


AmioinA. 


I 


s 
3 


.0006 


.0088 


e 


.16 


NlTBOOIH 

Al 


I 


.0020 


I 


.0001 


i 


a 

I 


.28 


i 


2.1 


I 


.0010 


Odor,  nooe.  — »Tlie  eample  wae  eolleeted  from  a  faaoet  in  the  town,  eapplled  from  a  epring  on  the 
hlllelde,  sooth  of  Weetfleld  RlTer.  Water  from  this  spring  is  supplied  to  about  fifty  families  in  the  Tillage 
of  Haotlogtoo. 
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U  U  STIS  GTOX. 

Chemical  Examination  of  Water  from  Various  Surface  Water  Sources  in  Bunt- 

ingion  and  Vidnity, 

[Parta  per  100,000.] 


1      .    1 

RBBIDUE  OS  1 

1 

l» 

p 

6 

Aptkabascb. 

Etapoea-   , 

Ammovia. 

'Nmoow 

1 

1 

TIOV.          ! 

1 

■ 

1 

AS 

§ 

• 

1 

a 
& 

s 

6 

1 

H 

3     ' 

• 

AlbamlDOkl. 

1 

^ 

« 

► 
S 

00 

• 

1 

a 

1 

lft»7. 

i 

90070 

Oct.  26 

Nona. 

None. 

.10 

2.05 

0.00 

.0004.0028 

.0028.0000! 

.15 

.0000 

.0000 

.11 

1.8 

20080 

Oct.  26 

Nooe. 

None. 

.10 

3.86 

0.00 

.0024  .0062 

.0062.0010 

.18 

.0180 

.0000". 11 

2.1 

90081 

Get.  26 

NOM. 

V.altght. 

.18 

3.20 

0.65 

.0018  .0060 

.0026.0084 

.18 

.0080 

.0000,'.  16 

1.1 

9008S 

Oel.  26 

NODO. 

None. 

.16  ' 

2.80 

0.70  ' 

.0082  .0148 

.0128,. 0020 

.00 

.0150 

.0000 '.17 

1.1 

21082 

Not.    8 

None. 

V.  Blight. 

.10 

4.30 

1.26  , 

.0006  .0060  .0060  .OOOO; 

.16 

.0O70,.00Ol  .20 

2.8 

S108S 

Not.    8 

None. 

V.  Blight. 

.80 

8.86 

1.46 

1 

.0006  .0112- .0112 

1 

.0000 

.18 

.0020 

.0001  :.40 

i 

1.8 

Odor  of  Nob.  21082  end  21088,  none;  of  the  othere,  Tery  faintly  Tegetable. The  samplei 

eoUeeted  m  follows :  No. 30070,  from  Teylor  Brook,  Jatt  below  iu  Janetlon  with  Clark  Brook; No. 20080, 
from  Cook  Brook,  aboat  a  mile  above  Ita  month;  No.  20081,  from  Cold  Brook,  about  \}i  milee  ebove  its 
month;  No.  20082,  from  Norwich  Pond,  at  Ita  outlet;  No.  21082,  from  Woodrnfl  Brook,  at  highway 
bridge  near  ita  month;  No.  21088,  from  Oold-mine  Brook,  at  railroad  bridge  near  Ita  month. 


Wateb  Supplt  op  Hyde  Pabk  and  Milton. — Hyde  Park 

Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Hyde  Park  Water  Company. 

[PartB  per  100,000.] 


i 

S 


§ 


^5 


18202 
18518 
18800 
10080 
10266 
10642 
10830 
20121 
20560 
20003 
21240 
21610 


*)an.  10 
Feb.  16 
Mar.  16 
Apr.  21 
May  18 
June  22 
Jaly  20 
Aug.  17 
Sept.  21 
Oct.  20 
Nov.  16 
Deo.  21 


ArPBAaAiOB. 


«2 

s 

a 


None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

None. 

V.  Blight. 

V.Blltfhi. 


None. 
V.  Blight. 
None. 
None. 
None. 
None. 
None. 
V.  alight. 
None. 
V.  Blight. 
Slighi. 
V.  Blight. 


I 


.02 
.02 
.02 
.00 
.00 
.02 
.03 
.04 
.00 
.06 
.11 
.13 


B 
O 

§8. 

It 


I 


10.20 

0.60 

8.70 

8.30 

8.40 

0.20 

10.60 

10.20 

10.80 

11.40 

10.00 

11.00 


AxMOirxA. 


i 


"5 

B 


.0064 
.0066 
.0044 
.0064 
.0052 
.0062 
.0082 
.0122 
.0136 
.0188 
.0160 
.0180 


.0044 
.0026 
.0034 
.0024 
.0020 
.0022 
.0040 
.0042 
.0054 
.U042 
.0056 
.0042 


1.24 
1.24 
1.22 
0.06 
1.08 
1.07 
1.14 
1.88 
1.42 
1.68 
1.60 
1.68 


NinooBV 

AB 


I 

s 


.1100 
.0880 
.1100 
.1060 
.2200 
.1200 
.1000 
.0850 
.1000 
.1200 
.1200 
.1260 


.0008 

.0002 
.0002 
.0002 
.0000 
.0001 
.0004 
.OOO'i 
.0001 
.0005 
.0008 
.0005 


I 


■8 

a 

0 
% 


.06 

8.6 

.04 

8.6 

.06 

8.6 

.08 

8.4 

.06 

8.8 

.07 

8.8 

.08 

8.6 

.18 

4.4 

.14 

6.0 

.10 

4.0 

.11 

6.7 

.10 

4.0 

.0110 
.0180 
.0120 
.0050 
.0000 
.0080 
.0040 
.0060 
.0060 
.0280 
.0040 
.0100 


Averages  by  Tears, 


1888 

.00 

6.06 

.0001 

.0028 

0.75 

.0641 

.0002 

. 

1808 

. 

. 

.02 

8.62 

.0031 

.0032 

1.10 

.0870 

.0002 

.10 

8.7 

.0112 

. 

1804 

. 

. 

.03 

0.68 

.0040 

.0030 

1.87 

.0848 

.0001 

.00 

8.0 

.0176 

s 

1805 

. 

. 

.04 

0.44 

.0063 

.0086 

1.81 

.0867 

.0001 

.00 

4.0 

.0140 

. 

1806 

• 

. 

.08 

0.68  , 

.0084 

.0046 

1.21 

.0882 

.0008 

.11 

4.1 

.0141 

" 

1807 

" 

" 

.04 

0.04 

.0003 

.0087 

1.80 

.1170 

.0002 

.08 

4.2 

.0080 

Not*  to  analyaeB  of  1807 :  Odor,  none.— —The  aamplea  were  coUeeted  from  a  fanoet  at  the  pump- 
ing Btailon. 
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HYBB  PABK* 

Chemical  Examinaiion  of  Water  from  a  Faucet  in  MiUon  supplied  from  the  Works 

of  the  Hyde  Park  Water  Company, 

[ParU  per  100,000.] 


Date  of 

Oolleetloa. 

ArPSARAMOB. 

• 

1' 
s| 

1 

AmcomA. 

1 

NinoenH 

▲a 

1 

a 

1 

9a 

• 

1 

^ 

1 

Albo- 
mlnoid. 

1 

iQ 

1 

lft«7. 

1 

18261 

Jan.  18 

V  sUght. 

V.  alight. 

.00 

11.40 

.0008 

.0088 

1.46 

.1060 

.0000 

.04 

.0080 

184S3 

Feb.    S 

None. 

None. 

.02 

11.20  , 

.0000 

.0084 

1.47 

.1200 

.0000 

.01 

.0080 

18700 

Mar.    8! 

None. 

None. 

.00 

0.80 

.0000 

.0020 

1.40 

.1100 

.0000 

.18 

.0070 

18081 

Apr.    8' 

None. 

None. 

.00 

8.80  I 

.0000 

.0080 

1.28 

.1800 

.0000 

.06 

.0000 

10187 

May     7 

None. 

None. 

.00 

0.60  ' 

.0000 

.0014 

1.20 

.1120 

.0000 

.08 

.0000 

1M22 

Jane    9 

None. 

None. 

.00 

10.00  1 

.0008 

.0040 

1.26 

.1160 

.0000 

.02 

.0009 

10730 

Jnly    7 

None. 

None. 

.00 

0.50 

.0004 

.0034 

1.82 

.1060 

.0000 

.14 

.0000 

20005 

Aug.    5 

None. 

None. 

.02  , 

.    9.70  , 

.0000 

.0026 

1.27 

.1200 

.0000 

.02 

.0000 

20892 

8*'pt.    8 

None. 

None. 

.02 

11.20 

.0000 

.0042 

1.88 

.0950 

.0000 

.09 

.0040 

20740 

Oct.     6 , 

Non«. 

None. 

.08 

11.10 

.0010 

.0070 

1.60 

.0900 

.0000 

.07 

.0010 

21002 

Not.    0 

None. 

V.  alight. 

.12 

11.40 

.0006 

.0068 

1.96 

.1800 

.0001 

.12 

.0010 

21477 

Deo.    7 

V.ellghi. 

V.aUght. 

.00 
.02 

11.20 

.0012 

.0064 

1.80 

.1340 

.0000 

.06 

.0010 

Av... 

10.88 

.0003 

.0040 

1.46 

.1188 

1 

.0000 

.07 

4.8 

.0021 

Odor,  none.— —The  aamplee  were  coUeeted  from  a  faneet  in  the  offioe  of  the  Milton  Water  Oom- 
pany. 

Chemical  Examination  of  Water  from  the  Neponset  Biver  at  Hyde  Park, 

[Parte  per  100,000.] 


a 

s 

9i 


18291 
18612 
18799 
19088 
19264 
19M1 
19829 
20120 
20568 
20902 
21248 
21018 


im7. 

Jan.  19 
Feb. 16 
Mar.  16 
Apr.  21 
May  18 
June 22 
Jaly20 
Aag.l7 
B<*pt.21 
Oct.  20 
Nov.  16 
Deo.  21 


ArPKASAMCB. 


DIetfaiet. 

SUght. 

V.  alight. 

V.  alight. 
,  SUght. 
i  Dintlnet. 
I V.  alight. 

Slight. 

V.  alight. 

Diatinct. 

Deelded. 

V.aUght. 


u 

o 
O 


Blight. 

Slight. 

Slight. 

SUght. 

Cona. 

Cone. 

Cona. 

Cona. 

Cone. 

Cona. 

Cone. 

Cona. 


Kr.siDUE  ox 
Evapora- 
tion. 


I 


I 
c  r. 


2 


0.70 
0.75' 
0.75 
1.20 
1.85 
1.72 

1:2^ 

1.10 
0.90| 
1.40 
1.70, 


7.06 

8.46 

4.75 

4.95 

5.85 

9.70 

9.00 

11.25 

18.75 

18.85 

7.80 

6.60 


2.46 
2.85 
1.86 
2.05 
2.26 
4.40 
2.85 
8.60 
8.46 
8.10 
8.15 
8.10 


AmioinA. 


I 


Albuminoid. 


I 


o 
•  9 

OQ 


.0008 

.0010 

.0016 

.0092 

1.0146 

.0072 

1.0254 

1.0604 

.0460 

.0624 

.0014 

.0080 


.0260 
.0272 
.0212 
.0264 
.0866 
.0628 
.0472 
.0660 
.0602 
.0556 
.0860 
.0204 


.0204' 
.0280 
.0198 
.0260 
.0360 
.0408 
.0822 
.0468, 
.0466 
.0608 
.0882 
.0266 


.0046 
.0042 
.0014 
.0014 


I 

o 
2 
u 


NiTROOBK 
AS 


SQ 


0.88 
0.96 
0.65 
0.59 


.0016  0.66 
.0120  0.94 
.0160 


.0082 
.0086 
.0048, 
.00281 
.0028 


1.86 
2.48 
2.24, 
2.98 
0.90 
0.80 
I 


.0170 
.0160 
.0060 
.0060 
.0080 
.0080 
.0020 
.0020 
.0020 
.0080 
.0060 
.0180 


.0002 
.0002 
.0001 
.0001 
.0008 
.0000 
.0000 
.0000 
.0000 
.0001 
.0008 
.0001 


■ 


0.79 
0.80 
0.68 
0.66 
1.06 
1.80 
1.08 
1.60 
1.21 
1.48 
1.29 
1.14 


2.8 

1.8 
1.4 
1.7 
1.9 
8.0 
8.8 
2.7 
6.0 
7.8 
2.6 
2.1 


Averages  by  Tears* 


^ 

1888 

^ 

. 

1.02 

6.n 

2.27 

.0080 

.0824 

0.83 

.0005 

.0002 

a. 

1808 

- 

m. 

1.16 

7.70 

2.49 

.0161 

.0820 

.0264 

.0066 

1.10 

.0154 

.0005 

0.96 

2.4 

» 

1894 

> 

• 

1.14 

9.68 

2.69     .01121.0300 

.0277 

.0083 

1.64 

.0062 

.0002  1  1.00 

3.0 

-. 

1896 

• 

- 

1.04! 

8.40 

2.81     .0182,. 0865 

.0312 

.0058 

1.18 

.0064 

.0001  !  1.05 

3.0 

» 

1896 

- 

m. 

1.12 

'    8.35 

2.00     .0187'.0353 

.0315 

.0088 

1.22 

.0077 

.0001  1  1.06 

2.7 

~ 

189T 

" 

" 

1.19 

8.79 

1 

2.84     .0198.0885 

li 

.0638.0062 

1 

1.28 

.0067 

1 

.0001  1  1.07 

2.9 

Von  to  analyaea  of  1897 :  Odor,  diatinetly  vegetable  and  mnaty,  frequently  unpleaaant.  beeomlng 

etronger  on  heating. The  aamplee  were  collected  from  the  river,  oppoaite  the  worka  of  the  Hyde 

Park  wnter  Oompnny.    The  river  ia  not  need  directly  aa  a  aonroe  of  water  anpply. 
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IPSWICH. 

Wateb  Supply  op  Ipswich. 
CheTtiieal  Examination  of  Water  from  Dow'm  Brook  abovt  lAe  Storage 
the  Ipawich  Water  Woria. 

[PmrU  pn  100,000.] 


1 

1 

Erirou. 

A„c.^ 

— 

h™.,. 

1 

1 

1 

■    1 

1 

|l 

1 

i 

I 

1 

i'- 

j 

1 

1 

1 

1 

Dec.  27'  V..I1ghl. 

""""■ 

7. 

*■"■ 

- 

TiE 

" 

J 

■I 

4.M 

.«»■ 

OMd    0000 

M       1    5 

ll 

CAemtcoJ  fzamtnofton  o/  Water  Ji-om  the  Storage  Bewrvoir  of  the  Ipswich  Water 
Worka. 

[Puta  iwr  100,000.] 


Odor,  fananllf  vagautila,  m 
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IPSWICH. 

MicToicopieai  Examination  of  Water  from  the  8lora<jt  Reiervoir  of  th€  Iptwieh 
Waier  Worke. 
[NnmlMT  of  Drf>Dl*iti>  per  euMo 


IMT. 

Ju 

•"" 

Hv 

Apr. 

MW 

JSIM. 

itit 

Ant. 

oc 

Oct 

Sor 

D.. 

DaToInnmlnttloii 

Numtwr  ol  umpla 
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iseu 
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.»1. 

,«» 

1»6M 
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iOUfl 

Jt 
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^L 

as 
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■ 
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( 

g 

0 

0 

0 
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1 

1 

« 
1 

0 

a 

II 
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0 
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■ 

t 

t 

m 

t 
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0 

4 
0 

a 

• 

a 

AirikfALa. 
Infusoria, 

PeridlDlam',  '.'.','.'. 

V«nn*B.  Aniir« 

OruBtacM.  Cjalop 

tt 

t 

■ 

c 

es 

M 

0 

t 

t 

0 

■ 

1 

t 

■ 

n 

n 
0 
a 

ff 

IS 

II 

0 

0 

0 

4 
B 

g 

s 

1 
II 
pt. 

II 

a 

a 
t 

D 

0 

10 

t 

« 

H 

0 

» 

10 

1 

1 

1 

0 

« 

" 

M 

'• 

^ 

JL 

It 

111 

K 

IM 

10 

Chemical  Examination  of  Waier  from  Bull  Brook,  Ipawich. 

[Punipcriw.ooo.] 


1 
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jongston. 

Watbb  Sui^ply  of  Kingston. 

The  sources  of  supply  of  the  town  of  Kingston  were  increased 
during  the  year  1897  by  sinking  25  tubular  wells  in  the  valley  of 
Furnace  Brook,  about  a  mile  above  the  well  and  filter-gallery  from 
which  the  supply  for  the  town  has  previously  been  obtained.  The 
wells  are  2^  inches  in  diameter,  and  are  sunk  to  depths  varying 
from  23  to  44  feet  beneath  the  surface.  Water  is  conveyed  from 
the  tubular  wells  to  the  large  well  near  the  pumping  station  by 
gravity  through  one  mile  of  cast-iron  pipe  8  inches  and  10  inches 
ih  diameter;     Water  from  this  source  was  first  used  in  December, 

1897. 

• 

^  The  advice  of  the  State  Board  of  Health  to  the  town  of  Kingston, 
with  reference  to  the  use  of  water  taken  from  the  ground  in  this 
vicinity,  may  be  found  on  pages  21  to  23  of  the  annual  report  for 
tjne  year  1896,  and  analyses  of  samples  of  water  from  tubular  test 
Wells  driven  in  the  valley  of  the  brook  may  be  found  on  page  189  of 
tfhat  volume. 

Chemical  Examinaiion  of  Water  from  Faucets  supplied  from  the  Kingston  Water 
c  c       c       ;        -  Works. 

[Parti  per  100,000.] 


i 


» 


c 
o 


o 


18336 
18830 
10312 
19816 
20680 
21360 


^▼.. 


Av.. 


1S»7. 

Jhd.  22 
Mar.  22 
May  26 
July  10 
Oct.  1 
Nov.  24 


1807 


1896 


Appbaravcb. 

on 
potation. 

u 

*» 

S 

S? 

^ 

J 

S 

Si4 

& 

1 

6 

M 

V.  •light. 

V.  slight. 

.05 

6.10 

v.  alight. 

V.  Blight. 

.07 

6.60 

V.  ■light. 

Gooi. 

.12 

4.80 

None. 

None. 

.01 

6.60 

NoDe. 

Nooe. 

.00 

6.20 

None. 

V.  alight. 

.06 
.06 
.16 

1    6.60 

6.82 

6.00 

Amkovia. 


I 


•6 

•s 

o 
% 


4 

a 


.0004 
.0074 
.0024 
.0002 
.0006 
.0020 


.0022 


.0018 


.0088 
.0020 
.0020 
.0084 
.0032 
.0060 


.0082 


.0086 


g    s 


.88 
.06 
.88 
.86 
.84 
.06 


.89 


.84 


UlTSOOBH 

AS 

• 

1 

■ 

£ 

B 

w« 

m 

^ 

.0400 

.0000 

.0300 

.0030 

.0770 

.0000 

.0660 

.0000 

.0700 

.0001 

.1040 

.0000 

.0027 

.0006 

.0488 

.0000 

i 

J 

& 


4 

t 

a 


I 


.12 
.03 
.07 
.07 
.08 
.08 


.07 


.19 


1.4 

1.6 
1.7 
1.8 
1.0 
2.2 


1.8 


1.6 


.0100 
.0280 
.0260 
.0010 
.0040 
.0020 


.0117 


.0818 


NoTi  to  analyses  of  1807 :  Odor,  none. The  samples  were  collected  from  faacets  in  the  town. 

Microscopical  Examination, 

The  organism  Orenothrisa  was  found  In  the  first  foar  samples  in  large  numbers.    No  organisms  were 
found  in  the  remaining  samples. 


Water  Supplt  or  Lancaster. 

(See  Clinton.) 
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XAWBENCB. 


Wateb  Supply  of  Lawrence. 


The  foUowiDg  tables  contain  analyses  of  the  unfiltered  Merrimack 
Biver  water,  and  of  the  filtered  water  at  the  pumping  station  and  at 
the  distributing  reservoir.  The  results  of  more  extended  chemical 
and  biological  examinations  of  the  water  before  and  after  filtration 
through  the  sand  filter  may  be  found  in  a  subsequent  portion  of  this 
report,  in  the  chapter  on  **  Filtration  of  Water.^ 


Chemical  Examination  of  WaUrfrcm  the  Merrimaek  Biver  above  Lawrence^ 

oppoeite  the  Intake  of  the  Lawrence  Water  Works. 

[ParU  per  100,000.] 


Kksidcb  cm 

• 

g 

ArPSABAMQB. 

EVAPOSA- 

Amkosia. 

NlTBOOBM 

t 

t 

TlOll. 

AS 

(S 

Albuminoid. 

^ 

1 

« 

_j 

§1 

I 

1 

1 

1 

1 

i 

1 

£ 

1 

1 

1 

1 

1 

r 

1 

1 

1 

i 

s 

1 

1897. 

18806 

Jan.  20 

Dletfnet. 

OOOB. 

.88 

4.70 

1.60 

.0074 

.0206 

.0106 

.0010 

.26 

.0160 

.0007 

.46 

1.8 

186S0 

Feb.  17 

SJlgbt. 

Coot., 
eartliy. 

.40 

8.86 

1.50 

.0050 

.0434 

.0214 

.0220 

.28 

.0070 

.0001 

.67 

1.8 

18TM 

Mar.  16 

Diitlnct. 

Oon^. 

.50 

8.65 

1.20 

.0018  .0180 

.0166 

.0014 

.17 

.0070 

.0001 

.65 

0.0 

19002 

Apr.  21 

DtBtlnct. 

Gone. 

.68 

2.65 

1.06 

.00441.0168 

.0184 

.0084 

.10 

.0070 

.0000 

.82 

0.6 

10201 

May  19 

Slight. 

Blight. 

.70 

8.25 

1.66 

.0080.0208 

.0190 

.0018 

.12 

.0030 

.0001 

.70   0.0 

10488 

June  16 

V.Bllffhi. 

Slight. 

.67 

8.20 

1.66 

.00281.0102 

.0166 

.0026,. 06 

.0020 

.0001 

.60   0.6 

10840 

July  21 

Slight. 

Slight. 

.86 

8.40 

1.46 

.0048;. 0224 

.0198 

.0026' 

.12, 

.0080 

.0000 

.74 

1.0 

20180 

Aug.  18 

Slight. 

Com. 

.48 

4.25 

1.76 

.0076.0216 

.0176 

.0040| 

.22 

.0070 

.0001' 

.64 

1.1 

20014 

8«pi.  22 

Blight. 

Slight. 

.30 

4.85 

1.50 

.0092.0262 

.0216 

.0086 

.84  , 

.0080 

.0003 

.42 

l.l 

20006 

Oel.  20 

Blight. 

Cons. 

.88 

4.46 

1.46 

.0102.0218 

.0166 

.0062 

.28 

.0180 

.0008 

.41 

1.1 

21274 

Nov.  17 

Decided 

Cons. 

.88 

4.70 

2.80 

.0018  .0282 

.0218 

.0014' 

.24 

.0040 

.0002 

.40 

1.8 

21648 

Deo.  28 

Deeided. 

Cons. 

.70 

8.60 

1.60 

.00121.0206 

.0186 

.0020 

.22 

.0100 

.0002 

.64 

l.T 

Averages  by  Years* 


. 

1888 

.80 

3.68 

1.08 

.0026 

.0180 

. 

.18 

.0094 

.0002 

. 

. 

. 

1889 

. 

. 

.80 

8.00* 

0.87* 

.0030 

.0176 

.0144 

.0062 

.17 

.0072 

.0008 

- 

. 

• 

1800 

• 

. 

.83 

4.19t 

1.48t 

.0046 

.0166 

.0182 

.0084 

.17 

.0089 

.0001 

» 

1.6t 

— 

IROl 

• 

• 

.27 

8.79 

1.82 

.0040 

.0162 

.0121 

.0081 

.18 

.0110 

.0001 

• 

. 

1892 

• 

_ 

.48 

4.12 

1.47 

.0042 

.0181 

.0152 

.0029 

.18 

.0106 

.0001 

_ 

- 

1803 

- 

«* 

.42 

3.86 

1.48 

.0067 

.0181 

.0141 

.0040 

.20 

.0081 

.0002 

.68 

• 

1804 

mm 

• 

.87 

8.70 

1.80 

.0062 

.0167 

.0141 

.0026 

.28 

.0068 

.0001 

.44 

• 

1896 

• 

• 

.51 

4.84 

1.75 

.0064 

.0249 

.0186 

.0064 

.28 

.0071  .0002 

.69 

— 

1896 

. 

.. 

.42 

8.98 

1.62 

.0068 

.0220 

.0183 

.0087 

.24 

.0087 

.0003 

.68 

1.2 

" 

1807 

" 

• 

.66 

8.84 

1.64 

.0049 

.0228 

.0186 

.0042 

.20 

.0067 

.0001 

.54 

1.1 

*  Janaary  to  May. 


t  AngQst  to  Deoember. 


X  July  to  December. 


Nora  to  analyses  of  1897 :  Odor,  generally  dlstinotly  Tcgetable,  oceaslonally  monldy  or  musty.  — ^ 
The  aamplee  were  collected  from  the  river,  opposite  the  Intake  of  the  Lawrence  water  works,  about  1 
foot  beneath  the  snrfaee.  For  a  record  of  the  quantity  of  water  flowing  in  the  river  on  dates  when 
samples  of  water  were  collected  for  analysis,  see  page  208.  For  a  comparison  of  the  analyses  of  the 
river  water  at  Lowell  and  Lawrence  for  a  series  of  years,  see  "Merrimack  Biver,"  in  the  chapter  on 
"Bxaminatton  of  Rivers." 
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I.A  WHENCE. 

Chemical  ExamincUion  of  Water  f^om  the  Merrimack  River  after  passing  through 

the  Sand  Filter  of  the  Lawrence  Water  Works. 

[ParU  per  100,000.] 


I 


18307 
18531 
18704 
10003 
10202 
10480 
10851 
20140 
20616 
20007 
21275 
21645 


fl 
o 

a 

O 
O 

M 


1997. 

Jan.  20 

Feb.  17 
Mar.  16 
Apr.  21 
May  10 
June  16 
July  21 
Aug.  18 
Sept.  22 
Oct.  20 
Nov.  17 
Dec.  23 


AppaaaavoB. 


5 

S 


S 

a 


5 

a 


None. 

V.elight. 

Slight. 

Slight. 

DUtlnet, 

clayey. 

V.elight. 

Distinct, 
milky. 

Distinct, 
milky. 

Slight. 

V.  slight. 
V.elight. 
Slight. 


V.elight. 

V.elight. 

Blight. 

Blight. 

V.elight. 

Slight. 

BlUht, 

brown. 
Oons. 

Blight. 

V.  slight. 

BUght. 

BUght. 


.43 
.68 
.50 
.63 
.45 
.55 
.56 
.48 
.80 
.40 
.87 
.00 


Krsidub  cm 
EvAPoaa- 

TIOK. 

^ 
2 

£ 

• 

fl 
o 

n 
1 

5.60 

1.75 

5.80 

1.65 

4.80 

1.56 

4.00 

1.35 

5.45 

1.00 

4.20 

1.65 

5.85 

2.10 

6.86 

1.46 

4.50 

1.65 

4.25 

1.86 

5.86 

2.25 

5.00 

1.75 

AmCOHIA. 


Albnmtnold. 


I 


.0108 
.0210 
.0100 
.0164 
.0114 
.0064 
.0140 
.0102 
.0064 
.0034 
.0160 
.0138 


.0102 
.0122 
.0104 
.0116 
.0102 
.0104 
.0118 
.0104 
.0116 
.0060 
.0120 
.0130 


I 


I 

I  e 

a  o, 

00 


.0002 
.0122 
.0104 
.0008 
.0002 
.0082 
.0002 
.0072 
.0008 
.0066 
.0110 
.0128 


.0010 
.0000 
.0000 
.0018 
.0010 
.0022 
.0026 
.0032 
.0018 
.0004 
.0010 
.0002 


9 

e 
o 

u 


NiraooKV 

as 


.81 

.26 

.22 

.22* 

.22 

.11 

.24 

.80 

.28 

.20 

.30 

.24 


8 

s 


■c 


.0800 
.0350 
.0180 
.0400 
.0480 
.0850 
.0280 
.0480 
.0280 
.0230 
.0820 
.0210 


a 

e 
o 


.0001 
.0001 
.0001 
.0000 
.0018 
.0000 
.0002 
.0003 
.0000 
.0000 
.0000 
.0000 


.86 

.86 

.41 

I 

|.88 
.37 
.68 
.47 
.26 
.80 
.22 
.47 
.46 


i 


1.6 
2.2 
1.4 
2.2 
3.5 
1.6 
3.8 
3.7 
1.4 
1.4 
2.6 
2.8 


Averages  by  Years, 


1804 

- 

. 

.30 

6.10 

1.41 

.0103 

.0004 

.0081 

.0018 

.80 

.0300 

.0002 

1 

.20 

1805 

- 

- 

.50 

6.05 

1.70 

.0146 

.0108 

.0004 

.0014 

.31 

.0274 

.0001 i 

.36 

1806 

- 

- 

.40 

6.43 

1.64 

.0121 

.0000 

.0070 

.0020 

.26 

.0310 

.0004 

.32 

1807 

- 

- 

.56 

5.17 

1.68 

.0123 

.0108 

.0005 

.0018 

.26 

.0317 

.0002 

.38 

2.8 
2.7 
2.4 
2.0 


NoTB  to  analyses  of  1807 :  Odor,  frequently  none,  ooeaeionally  Tegetable  or  mouldy. The  samples 

were  collected  from  a  faucet  in  the  cheek-valve,  Just  beyond  the  pump,  and  represent  water  from  the 
river  which  has  paseed  through  the  sand  filter,  mingled  with  a  small  amount  of  ground  water,  which 
enters  through  the  bottom  and  eidee  of  the  filter  and  which  contains  oonaiderable  f  ree  ammonia  and  iron. 
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LAWRENCE. 

Chemical  Examinalion  of  Water  from  the  Distributing  Reservoir  of  the  Lawrence 

Water  Works. 

[Parts  per  100,000.] 


j 


18308 

18690 
18795 
19004 
19203 
19400 
196M 
20141 
20016 
20908 
21270 
21044 


At. 


a 

I 

6 


S 


18»7. 

Jan.  20 

Feb.  17 
Mar.  16 
Apr.  21 
May  19 
June  16 
July  21 
Aug.  18 
Sept.  22 
Oet.  20 
Nov.  17 
Deo.  23 


Appbabavci. 


S 


V.  alight. 
V.  •light. 
V.iUgbt. 
V.  •light. 
V.  Blight. 
None. 
V.flHght. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 


^ 


I 


6 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
Blight. 
Blight. 


.42 
.43 
.40 
.86 
.86 
.40 
.40 
.83 
.28 
.20 
.46 
.49 


.87 


RtsiDUB  OH 
EVAPOBA- 

TIOK. 

H 

Lesson 
Ignition. 

6.96 

2.00 

4.80 

1.00 

4.80 

1.16 

4.06 

1.26 

8.40 

1.46 

4.16 

1.46 

4.26 

1.66 

4.86 

1.60 

4.66 

1.70 

4.60 

1.40 

4.70 

1.75 

4.40 

1.00 

4.46 

1.68 

AMMOmA. 


Albaminold. 

•i 

• 

i 

1 

1 

S  A 

h( 

^ 

o 

00 

.0082 
.0112 


.0116 
.0118 


.0070  .0004 
.0086.0064 


.0014 
.0020 


.0104 
.0104 


.0088  .0118 
.0024  .0108 


.0068 
.0006 
.0044 
.0078 


.0061 


.0180 
.0002 
.0106 
.0100 


.0104 


.0008 
.0118 
.0092 

.0068 
.0076 
.0078 
.0096 
.0090 
.0110 
.0062 
.0098 
.0066 


.0089 


.0018 
.0000 
.0002 
.0016 
.0028 
.0026 
.0022 
.0018 
.0020 
.0000 
.0008 
.0014 


.0016 


4 

a 

r 


.26 
.27 
.22 
.16 
.16 
.10 
.21 
.22 
.26 
.32 
.80 
.23 


.22 


NmooBV 

AS 


i 

I 


i 

X 


.0200 
.0280 
.0260 
.0280 
.0260 
.0820 
.0260 
.0170 
.0260 
.0620 
.0800 
.0220 


.0274 


.0001 
.0001 
.0000 
.0000 
.0001 
.0000 
.0000 
.0008. 
.0001 
.0000 
.0000 
.0000 


.0001 


.86 
.80 
.81 
.29 
.86 
.39 
.44 
.86 
.80 
.28 
.42 
.40 


.34 


1.7 
1.7 
1.6 
1.4 
1.8 
1.8 
1.0 
1.7 
1.7 
1.6 
2.8 
2.2 

1.7 


Odor,  generally  none,  sometimes  Tegetableormoaldy. The  samples  were  eolleoted  from  a  fauoet 

at  the  gatehouse,  and  represent  water  flowing  out  of  the  reservoir.   The  reservoir  la  supplied  with 
filtered  water. 


Volume  of  Water  flowing  in  the  Merrimack  River  at  Lawrence  on  the  Dales  when 

Samples  of  Water  were  collected  for  Analysis. 


Datb. 


1S«7. 

Jan.     20,  . 

Feb.     17,  . 

March  16,  . 

April  21,  . 

May     19,  . 

Jnne    16,  . 


volumb  plowijfo  ib  thb 

Mkhbimacb  Kivrr,  im 

Cubic  Kkbt  pbb  Sbcokd. 


Rate  of 
Flow  daring 

Eleven 

HoDr«  of  the 

Day. 


Rate  of 
Flow  dnrfng 

Twenty- 
four  Houn. 


4,660 
6,431 
11,687 
18,480 
10,986 
18,717 


8,104 

4,689 

10,866 

17,086 

9,481 

17,680 


Datb. 


VOLim  B  PLOWIHQ  IV  TBB 

Mbrkimack  Rivbb,  im 

CTBIO  FBBT  pbb  8BCOVD. 


Rate  of 
Flow  daring 

Elevsn 

Hoan  of  the 

Day. 


Rate  of 
Flow  during 

Twenty- 
four  Hoars. 


July  21,  . 

Aug.  18,  . 

Sept.  22,  . 

Oct.  20,  .       .       • 

Nov.  17,  .       .       • 

I>ec.  23,  .       .       . 


11,077 
6,999 

4,141 

4,036 

7,002 

12,070 


9,868 
4,160 
2,804 
2,716 
6,281 
10,878 
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Water  Supply  of  Lee.  —  Berkshibe  Water  Company. 

The  advice  of  the  State  Board  of  Health  to  the  Berkshire  Water 
Company,  relative  to  taking  an  additional  supply  of  water  from 
Basin  Pond  Brook  in  that  town,  may 'be  found  on  pages  24  and  25 
of  this  volume.  Samples  of  water  collected  from  the  present  sources 
and  the  proposed  additional  source  of  supply  are  given  in  the  follow- 
ing tables :  — 

Chemical  Examination  of  Water  from  the  Upper  and  Lower  Reservoirs  of  the 

Berkshire  Water  Company, 

[ParU  per  100,000.] 


1 


m 


18007 
20006 
20006 


Mar.  2 
Aug.  0 
Aag.  10 


AmASAjroB. 


t 
1 


a 


8 


V.  •light. 

Slight. 

V.ftUght. 


V.  slight. 
Slight. 
V.  slight. 


.86 
.48 
.87 


Kbsidub  om 

EVAPOKA- 

TION. 

d 

i 

!l 

& 

J 

8.00 

1.06 

2.66 

1.66 

8.86 

1.06 

AmioinA. 


Albuminoid. 

i 

• 

1 

1 

si 

h 

H 

s 

CO 

.0060 
.0008 
.0002 


.0120 
,0222 
.0122 


.0124 
.0168 
.0110 


.0002 
.0064 
.0012 


6 

a 

o 


.11 
.06 
.04 


NiTSOOBH 
AS 


s 


8 

s 


.0100 
.0030 
.0080 


.0001 
.0000 
.0000 


a 

a 

m 

a 

a 

c 

& 

>» 

M 

o 


8 

a 


.41 
.61 
.46 


1.1 
0.6 
1.9 


Odor,  falDtly  vegetable.  Ao  unpleasBDt  odor  was  developed  Id  the  second  sample,  on  heating.—— 
The  first  sample  was  collected  from  Codding  Brook,  Just  above  its  eotrance  to  the  lower  reservoir  of  the 
Berkshire  Water  Oompanj ;  the  seeond  sample,  from  the  upper  reservoir;  aud  the  laat,  from  the 
lower  reservoir. 

Microscopical  Examination, 

No.  18607.    No  organisms. 

No.  20066.  D\MoxaMoemtAtUrUmellati4;Dtatoma,ti;Synedra,l%.  Bh\zopod^^  Areslla,  2,  In- 
fnsoria,  IHnobryont  88;  JffugUna,  6;  Peridinium,  46.  Vermes,  Anureot  2.  Misoellaneoas,  ZodgloKt,  20. 
Total,  174. 

No.  20066.    Di»U)taaoem,2Hatama,i;2/dvicula,Z;Synedra,l,   Total,  0. 


Chemical  Examination  of  Water  from  Basin  Pond  Brook  in  Lee, 

[Parta  per  100,000.] 


m 
Q 

Appbabavcb. 

Kksidub  om 

EVAFOKA- 
TIOM. 

Amkovia. 

2 

KlTKOOBB 
AB 

1 

s 

m 

1 

fl 

1 

• 

1 

1 

i 

• 

1 

!l 

1 

Albuminoid. 

s 

i 

% 

1 

« 

1 
1 

Sus- 
pended. 

i 

1 

3 

18»7. 

18606 

Mar.   2 

None. 

V.  slight 

.48 

8.60 

1.10 

.0010 

.0006 

.0006 

.000(1 

.16 

.0180 

.0000 

.60 

I.S 

18718 

Mar.    6 

V.  slight. 

SUght. 

.62 

2.76 

0.90 

.0010 

.0120 

.0112 

.0008 

.06 

.0120 

.0000 

.66 

o.t 

Odor  of  the  first  sample,  faintly  vegetable;  of  the  last,  none,  becoming  faintly  vegetable  on  heating. 
The  samples  were  ooUeoted  from  Basin  Pond  Brook,  at  a  road  crossing  aboat  a  mtle  above  its  month. 
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liEICBSTBB* 

Water  Supply  of  Leicester  Water  Supply  Distriot, 

Leicester.  , 

Chemical  Examination  of  Water  from  the  Wells  of  the  Leicester  Water  Supply 

District, 

[Pftrto  per  100,000.] 


Uateof 

Collection. 

APPBAXAVCa. 

• 

1 

il 

U 

1 

AxMOiriA. 

1 

NiTBOOBV 
AS 

• 

B 

1^ 

1 

1 

«i 

1 

1 

mlnoJd. 

1 

s 

1 

18381 

Jrd.  27 

None. 

None. 

.08 

4.60 

.0012 

.0060 

.26 

.0770 

.0000 

.10 

.0000 

isns 

Mar.  15 

None. 

None. 

.28 

4.60 

.0008 

.0040 

.24 

.0480 

.0000 

.10 

.0060 

10840 

June  1 

Nona. 

None. 

.06 

0.40 

.0002 

.0006 

.20 

.0480 

.0000 

.06 

.0030 

108S2 

July  20 

None. 

None. 

.40 

6.00 

.0006 

.0086 

.24 

.0800 

.0000 

.66 

.0060 

20401 

Sept.  14 

'  None. 

None. 

.12 

4.60 

.0002 

.0024 

.20 

.0460 

.0000 

.06 

.0260 

21881 

Not.  26 

1 
None. 

None. 

.12 
.18 

4.00 

.0016 

.0062 

.80 

.0080 

.0000 

.14 

2.6 

.0080 

At..* 

6.12 

1 
.0008 

.0046 

.26 

.0677 

.0000 

.20 

1.7 

.0068 

Odor,  none.  — —  The  Mmplet  were  coUeeted  from  a  f aaoet  In  the  TlUnge. 


Chemical  Examination  of  Water  from  an  Underdrain  benecUh  the  Sewers  at 

Leicester. 

[Parte  per  100,000.] 


§ 


2 


18486 
18806 
21686 


At. 


1897. 

Feb.  10 

liar.  17 
De«.  16 


APPBAaAHCB. 


• 

■J 

g 

1 

i 

s 

^ 

s 

V.eligbt. 

None. 

Decided. 


Slight. 

None. 

Cone. 


.08 
.02 
.18 


.08 


I 

•  m 
a  > 

SH 


I 


14.80 
14.40 
19.60 


16.07 


AXMOVIA. 


I 


1 

ss 


.0162 
.0170 
.0406 


.0248 


.0086 
.0068 
.0200 


.0108 


2.86 
2.67 
2.12 


2.88 


NrtBooav 

AS 


1 

1 

1 

£ 

£ 

K 

.8600 
.4000 

.6000 


.4600 


.0010 
.0006 
.0022 


.0012 


ft 

a 

o 

a 

[S 


.04 
.08 
.26 


.11 


i 

I 


4.« 
4.0 
7.0 


6.6 


.0110 
.0100 
.2800 


.1008 


Odor  of  the  first  sampto,  none;  of  the  second,  none,  becoming  faintlj  mouldy  on  heating;  of  the  last, 
decidedly  mnsty  and  unpleasant.— The  samples  were  collected  from  the  underdrain  In  Pine  Street. 
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Watee  Supply  op  Lenox.  —  Lenox  Water  Company. 

Chemical  Ezaminatian  of  Water  from  the  Storage  Reservoir  of  the  Lenox  Water 

Company, 

[Parts  per  100.000.] 


Ubsii>dk  oh 

• 

s 

Appsabakcb. 

EVAPOHA- 

Amhovxa. 

Minooaw 

1 

g 

TIOV. 

AB 

a 

I 

1 

1 

0 

1 

a 

1 

• 

«j 

i 

• 

1 

Loss  on 
Ignition. 

Altmmlnold. 

i 
1 

• 

% 

i 

a 

s 

1 

J9 

• 

1 

^1 

a 

^ 

Q 

H 

00 

O 

H 

£ 

H 

a 

oo 

U 

^ 

SQ 

O 

a 

19»7. 

21004 

Not.   0 

Slight. 

Blight. 

.12 

0.50 

1.76 

.0010 

.0138 

.0122 

.OOIS 

.10 

.0000 

.0001 

.18 

T.8 

Odor,  none,  beooming  faintly  Tegetabto  on  beating. The  sample  was  eoUected  from  the  reservoir 

on  Williams  Elver,  near  Its  outlet. 


Microscopical  Examination, 

DiatomaeesB,  iTavicuto,  4;  Synedra,  0;  TaJbeUariat  15.    Infusoria,  CUiated  if^Morian,  S;  Cbcfon- 
eUa,  5;  Dinobryon,  1,588.    Vermes,  Anurea,  1.    Oroataoea,  Oyciopt,  .02.    Total,  1,624. 


C%67nica2  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Lenox 

Water  Company, 

[Parts  per  100,000.] 


• 

Kbsiddb  on 

• 

§ 

Appbabangi. 

Evapora- 

Ammohia. 

NlTBOOBB 

^ 

1 

2 

tion. 

a 
1 

s 

AS 

Oiygen  Consun 

• 

if 

1 

• 

1 

Loss  on 
Ignition. 

• 

Albuminoid. 

• 

8 

£ 

1 

t 

Sus- 
pended. 

1 

18»7. 

1 

21095 

Nov.    0 

V.  slight. 

Slight. 

.06 

6.70 

1.00 

.0004 

.0078 

.0054 

.0024 

1 

.06 

.0000 

.0000 

.06 

1 
1 

5.0 

Odor,  none. The  sample  was  eolleoted  from  the  reservoir. 


Microscopical  Examination, 

DiatomaccsB,  AiUrionella,  516;  Cydotella,  2;  ITavieula^  7;  Synedra,  48;  TabellcaHa,  20.  Alga, 
/VotococctM,  16.  Infasorta,  Codonella,  2;  Dinobryon,  20;  i^idiniwm,  2.  Vermea,  Jjivrga,  4.  Total, 
637. 
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liEOMINSTEB, 


Water  Supply  of  Leominstbb. 

Chemical  Examination  of  Water  from  Haynea  Reservoir^  Leominster, 

[ParU  per  100,000.] 


I 

I 


18878 
18847 
10822 
10044 
2UM2 
91887 


At. 


m 


18»7. 

Jan.  27 
Mar.  23 
May  25 

Jnl7  28 
Sapt.  28 
Not.  23 


APFBABAIffOB. 


i 


a 


Slight. 
V.  slight. 
V.  Blight. 
DlMioet. 
V.BllKht. 
Slight. 


Slight. 

V.Hllght. 

Blight. 

Cons. 

Slight. 

HeaTj. 


.68 
.10 
.23 
.80 
.80 
.88 


.81 


UKaioua  CM 

EVAPOBA- 

TIOV. 

• 

e 

o 

1 

8.56 

1.80 

1.76 

0.66 

1.06 

I.IO 

2.60 

1.26 

2.25 

1.00 

2.86 

1.60 

3.80 

1.80 

AmOHIA. 


i 


Albuminoid. 


mi 

I 


1 

► 

I 

s 


I 

si 

30 


.0108] 
.0022 
.0006 
.0026 
.0U02 
.0080 


.0082 


.0808 
.018-2 
.0848 
.0442 
.0428 
.0874 


.0801 


.0888 
.0124 
.0184 
.0268 
.0284 
.0292 


.0256 


.0010 
.0068 
.0182 
.0184 
.0144 
.00621 


.0106 


4 

i 

S 

6 


.20 
.18 
.14 

.16 
.18 
.16 


.18 


NiTBOQBK 


S 


I 

5 


.0060 

.0050 
.0000 
.0030 
.0000,. UOOO 
.0020.0000 


:  a 
I  S 

6 

i 


.0001 1.61 
.0000  .20 
.UOOO  .86 
.0000  .46 


.0025 


.48 
.47 


.0000 


.43 


0.6 
0.0 
0.0 
0.8 
0.8 
0.6 


0.8 


Odor,  Tegetabia;  In  Jaonary,  also  unpleaaant;  In  March  and  May,  faintly  fishy. The  samplea 

were  coUeoted  from  the  reserrolr.    For  monthly  record  of  height  of  water  In  this  reserroir,  see  page  210. 


Microscopical  Examination  of  Water  from  ffaynes  Reservoir^  Leominster, 

[Namber  of  organisms  per  cnMo  centimeter.] 


1M7. 


Jan. 


Mar. 


May. 


Jnly. 


Oct 


Hot. 


Day  of  examination, 
Namber  of  sample, 


80 

25 

27 

80 

4 

18878 

18847 

10822 

10044 

20662 

• 

0 

818 

180 

1,610 

0 

0 

0 

66 

162 

0 

0 

166 

102 

502 

4 

0 

0 

4 

68 

0 

0 

772 

18 

606 

0 

0 

18 

18 

n 

0 

0 

2 

26 

0 

0 

0 

5 

0 

82 

0 

0 

188 

IS 

m 

0 

0 

282 

0 

2 

0 

0 

0 

0 

02 

29 

21867 


PLAKTS. 


DlatomaoesB, 

Asterionella, 
Meloslra,        • 
Byoedra, 
Tabellarta,     . 


Oyanopbyceeo. 

Ccslosphaertum, 
Microc>sils,  . 


Sodorlna, 
Btaarastram, 


ANIMALS. 


Inftisorls, 

Dlnobrvon, 
Perldininm 

Vermeai  . 

OroBtaoea, 


1i 

1,232 
2 


pr. 


88 

4 
22 

0 
D 


900 
0 


pr. 


0 
980 

4 

0 


0 
0 


pr. 


66 

22 

0 

188 

• 

0 

0 

68 

0 
12 


4 

0 
0 

4 

pr. 


MiteellantoiM,  Zobglosa, 
TcfTAi^  . 


50 
1.290 


83 


100 
2,288 


100 
662 


160 

1,882 


25 

850 
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liEOMINSTBB, 

Chemical  Examination  of  Waler  from  Morse  Reservoir,  Leominster, 

[Parts  per  100,000.] 


• 

1 
1 

1 

APPBAXAVOa. 

Kksiddk  oh 
EvAPoaA- 

TIOK. 

AmOHIA. 

e 

i 

e 

.15 

NlTBOeSN 

AS 

m 

•s 

a 

a 
1 

i 

.J 

i 

6 

1 

1^ 

1 

Albominoid. 

• 

8 

1 

& 

1 

• 

1 
1 

ii 

1 

18370 

1897. 

Jan.  27 

V.sUght. 

V.  slight. 

.82 

2.65 

0.05 

.0014 

.0216 

.0158 

.0058 

.0080 

.0000 

.37 

0.5 

18848 

Mar.  23 

V.  alight. 

V.  alight. 

.28 

1.05 

0.50 

.0000 

.0078 

.0064 

.0014 

.10 

.0000 

.0000 

1 
.25 

0.0 

10321 

May  25 

V.  alight. 

Slight. 

.30 

2.00 

0.00 

.0008 

.0162 

.0180 

.0026 

.11 

.0000 

.0000 

.34 

0.0 

19946 

Joly  28 

V.  alight. 

Slight. 

.88 

2.40 

1.10 

.0014 

.0210 

.0178 

.0082 

.15 

.0020 

.0000 

.40 

O.S 

20663 

Sept.  28 

V.  slight. 

Slight. 

.40 

2.80 

1.60 

.0004 

.0306 

.0222 

.0084 

.14 

.0020 

.0000 

.41 

0.5 

21366 

Nov.  23 

V.  alight. 

Cods. 

.60 
.85 

2.65 

1.65 

.0030 
.0012 

.0254 

.0216 

.0038 
.0042 

.20 
.14 

.0030 
.0017 

.0000 
.0000 

.49 
.80 

0.6 

Av-- 1 

2.31 

I.IO 

.0204 

.0162 

O.S 

1 1 

Odor,  vegetable,  occasionally  mouldy. '—  The  aaraples  were  eollected  from  the  reservoir.  Water 
from  Uaynes  Reservoir  has  been  diverted  into  Morse  Reservoir  since  1804.  For  monthly  record  of  height 
of  water  In  tills  reservoir,  see  page  210. 

Chemical  Examination  of  Waler  from  Fall  Brook,  above  the  Fall  Brook  Reservoir. 

[ParU  per  100,000.] 


a 
1 

Appsaiavo^. 

Rksidck  om 

EVAPOBA- 
TIOM. 

AVVOMXA. 

1 

i 

.20 

HiTBoasx 

AS 

i 

1 

e 

o 

«i 

1 

^ 

Lesson 
Ignition. 

1 

Albuminoid. 

1 

• 

1 

B 

1 

H 

1 

■ 

1 

si 

OO 

8 

18189 

1896. 

DtfO.   16 

None. 

V.  slight. 

0.50 

3.40 

1.55 

.0010 

.0182 

.0126 

.0006 

.0000 

.0000 

.74 

0.8 

18222 

1897. 

Jan.     1 

SUght. 

Cons. 

0.40 

3.25 

1.66 

.0006 

.0134 

.0100 

.0084 

.20 

.0070 

.0000 

.58 

0.4 

18376 

Jan.  27 

None. 

V.sUght. 

0.40 

3.40 

1.05 

.COOS  .0102 

.0006 

.0006 

.21 

.0080 

.0001 

.45 

0.6 

18585 

Feb.  22 

V.  slight. 

V.sUght. 

0.48 

3.05 

1.60 

.0006 

.0094 

.0004 

.0000 

.20 

.0050 

.0000 

.50 

0.5 

18840 

Mar.  23 

V.  slight. 

V.  slight. 

0.45 

2.15 

0.95 

.0010 

.0124 

.0114 

.0010 

.12 

.0020 

.0002 

.45 

0.8 

19116 

Apr.  27 

V.  slight. 

Slight. 

0.60 

2.15 

0.90 

.0008 

.0150 

.0160 

.0000 

.14 

.0000 

.oooo' 

i 

.60 

0.S 

10318 

May   25 

V.  slight. 

V.  slight. 

1.00 

3.20 

2.15 

.0004 

.0236 

.0234 

.0002 

.10 

.0060 

.0000 

j 

.M 

0.2 

19566 

Jane  23 

None. 

Slight. 

0.63 

2.75 

1.40 

.0006 

.0104 

.0084 

.0020 

.16 

.0080 

.0000 

1 

.55 

0.8 

19941 

July  28 

None. 

V.sUght. 

0.07 

8.50 

1.76 

.0008  .0178 

.0164 

.0014 

.16 

.0020 

.0000 

1 

.98 

0.6 

20288 

Ang.  25 

None. 

V.sUght. 

0.66 

8.60 

1.80 

.0004 

.0150 

.0138 

.0012 

.16 

.0080 

.0000 

.84 

0.8 

21368 

Nov.  28 

None. 

SUght. 

0.60 

8.25 

1.85 

.0006 

.0186 

.0124 

.0012 

.22 

.0080 

.0000 

.29 

0.8 

21605 

Dec.  29 

None; 

V.sUght. 

0.88 

3.15 

a. 15 

.0000 
.0006 

.0062 
.0135 

.0056 
.0126 

.0006 
.0009 

.20 
.17 

.0130 
.0038 

.0000 
.0000 

.86 

0.8 

Av.». 

0.60 

8.05 

1.-60 

.61 

0.6 

*  Where  more  than  one  sample  wis  oolleoted  in  a  month,  the  mean  analysis  for  that  month  has  been 
used  in  making  the  average. 

Odor,  generally  distinctly  vegetable.  —  The  Mmplei  were  ooUeeted  from  Fall  Brook,  as  it  enten 
the  reservoir. 
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I.EOMIX8TEB. 

Chemical  Examination  of  Water  from  Fall  Brook  Reservoir^  Leominster, 

[Parte  per  100,000.] 


'8 
1 

Appbabaxob. 

BsaiDca  oh 
Ktapoba- 

TIOH. 

AlOCOVIA. 

NlTBOOBM 

▲a 

1 
1 

I 

K 

M 

• 

1 

0 

1 

1 

. 

Loaa  on 
IgnltloB. 

i 

Albuminoid. 

i 
1 

1 
§ 

1 

^ 

t 
1 

De- 
pended. 

1 

fe 

O 

H 

« 

H 

£ 

H 

O 

00 

o 

^ 

% 

o 

S 

1S96. 

1 

18140 

Dec.  15 
1807. 

Decided, 
clayey. 

Slight. 

.66 

4.10 

1.66 

.0014 

.0200 

.0164 

.0040 

.27 

.0070 

.0002, 

.71 

1.8 

18228 

Jan.    1 

Decided, 

Slight. 

.80 

4.80 

2.26 

.0008 

.0268 

.0174 

.0084 

.82 

.0060 

.0001 

.82 

1.4 

18378 

Jan.  27 

clayey. 
Diatinot. 

V.  Blight. 

.68 

4.66 

1.00 

.0010 

.0282 

.0266 

.0026 

.83 

.0060 

.0001 

.66 

0.8 

18688 

Feb.  22 

Slight, 
milky. 

V.aUght. 

.80 

4.70 

2.15 

.0080 

.0240 

.0202 

.0088 

.80 

.0000 

.0001 

.68 

0.0 

18S41 

Mar.  23 

Blight. 

Oona. 

.40 

2.46 

1.00 

.0028 

.0162 

.0126 

.0026 

.14 

.0070 

.0002 

.41 

0.8 

10117 

Apr.  27 

Slight. 

Blight. 

.80 

2.20 

1.00 

.0006 

.0144 

.0122 

.0022 

.18 

.0080 

.0001 

.42 

0.6 

10810 

May  26 

Slight. 

Cons. 

.80 

2.00 

1.36 

.0008 

.0228 

.0138 

.0000 

.16 

.0000.00001 

.40 

0.2 

10587 

Jane  23 

,  v.  Blight. 

Slight. 

.28 

2.86 

1.80 

.0042 

.0198 

.0144'. 0054' 

.18 

.0000 

.0000 

.40 

0.2 

10042 

July  28 

i  None. 

V.  Blight. 

.20 

2.60 

1.16 

.0072 

.0190 

.01641.0086! 

.18 

.0040 

.0000 

.46 

0.8 

20-^80 

Ang.26 

Slight. 

Slight. 

.28 

2.66 

1.86 

.0030 

.0188 

.0188..  0050 

.16 

.0080 

.0000 

.43 

0.6 

20060 

Sept.  28 

V.  alight. 

Slight. 

.82 

2.66 

1.86 

.0084 

.0202 

.0182;. 0020 

.16 

.0000.0000 

.86 

0.6 

10086 

Oct.  26 

V.  Blight. 

V.  Blight. 

.80 

2.76 

1.60 

.0032 

.0106 

.0184  .0012 

.20 

.0060.0001 

.34 

0.8 

21384 

Not.  23 

None. 

Cona. 

.88 

2.60 

1.26 

.0018 

.0206 

.0174  .0082 

.22 

.0060 

.0000 

.37 

0.8 

21808 

Dee.  20 

V.  alight. 

Slight 

.88 
.88 

2.86 

1.20 

.0006 
.0026 

.0182 
.0200 

.0134 
.0160 

.0048 
.0041 

.26 
.21 

.0070 
.0088 

.0000 
.0001 

.38 
.47 

0.8 

At.*. 

8.06 

1.40 

0.7 

*  Where  more  ihao  one  aample  waa  colleoted  io  a  month,  the  mean  analyaia  for  that  month  haa  been 
need  In  making  the  average. 

Odor,  generally  diatlnetly  Tegetable, occaaionally  aweetlah  and  nnpleaaant.  The  Iron  waa  determined 
in  ten  aaraplea,  the  average  amount  in  parte  per  100,000  being  .0145.——  The  aamplea  were  collected  from 
the  reservoir,  from  1  to  6  feet  beneath  the  aarfaoe.  For  monthly  reoord  of  height  of  water  in  thia  reeer- 
▼oir,  aee  page  210. 

Microscopical  Examination, 

The  organlam  IHnobryon  waa  found  in  each  of  the  flrat  aeven  aamplea,  the  largeat  number  found  in  • 
any  one  aample  being  616  per  cubic  oentimeter  in  the  eample  colleoted  January  1.    An  inalgniflcant 
BDOiber  of  organiama  waa  found  in  each  of  the  other  aamplea. 

Chemical  Examination  of  Water  from  FaU  Brook  Reservoir^  Leominster^  collected 

near  the  Bottom, 


[Parts  per  100,000.] 


18877 
18687 
18842 
10118 
10320 
10668 
10048 


20881 


21806 
210OT 


At. 


ArPKABAXOB. 


A 

8 

H 


I 


1S97. 

Jan.  27 
Feb.  22 
Mar.  23 
AprU27 
May  25 
June  28 
July  28 
Aug.  26 
Sept.  28 
Oct.  28 
Nov.  28 
Deo.  20 


Diatinct. 

Diatinct. 

Blight. 

Slight. 

Blight. 

V.  alight. 

V.aUght. 

DlBtinct. 

V.  Blight. 

V.aUght. 

V.aUght. 

Slight. 


Slight. 

Cona. 

Cona. 

Slight. 

Cona. 

Cona. 

Cona. 

Slight. 

V.aUght. 

V.aUght. 

Cona. 

Cona. 


.68 
.00 
.80 
.80 
.80 
.36 
.80 
.67 
.30 
.80 
.87 
.86 


.46 


llaaincB  on 

EVAPOBA- 

TIOK. 

1 

81 

1 

r 

6.60 

2.06 

8.60 

2.70 

6.10 

1.00 

2.26 

0.06 

2.40 

I.IO 

8.20 

1.40 

2.06 

1.16 

8.10 

1.40 

2.60 

1.86 

2.76 

1.66 

2.00 

1.86 

2.70 

1.10 

8.48 

1.47 

Ammovia. 


I 


Albuminoid. 
— \ 


e 


J! 


1 
CO 


.0058 
.0268 
.0064 
.0016 
.0008 
.0104 
.0164 
.0202 
.0082 
.0014 
.0018 
.0014 


.0078 


.0264 
.0342 
.0218 
.0100 
.0104 
.0208 
.0224 
.0224 
.0220 
.0142 
.0104 
.0164 


.0216 
.0206 
.0100 
.0150 
.0114 
.0160 
.0162 
.0184 
.0206 
.0136 
.0184 
.0158 


.0216  .0170 


.0048 
.0136 
.0058 
.0040 
.0080 
.0048 
.0062 
.0040 
.0014 
.0006 
.0010 
.0006 


.0046 


.28 

.86 
.22 
.18 
.16 
.17 
.18 
.14 
.17 
.10 
.18 
.22 


.20 


NiTBOOBM 

AB 


I 
I 

95 


.0070 
.0030 
.0030 
.0030 
.0030 
.0000 
.0020 
.0020 
.0000 
.0100 
.0030 
.0070 


•0043 


.0000 
.0001 
.00041 
.00021 
.0000 
.0003 
.0000, 
.0000 

.oooo! 
.oooi; 

.0001 
.0000 


I 


& 


.61 
.72 
.40 
.30 
.37 
.40 
.47 
.40 
.88 
.84 
.88 
.88 


.0001   .46 


1.8 
2.2 
1.8 
0.6 
0.2 
1.0 
0.6 
0.8 
0.8 
1.0 
0.8 
0.8 

1.0 


Odor,  generally  diatlnetly  vegetable  and  occaaionally  alao  unpleaaant.    The  iron  waa  determined  in 

tea  iampiea,  the  average  amount  in  parte  per  100,000  being  .0500. The  aamplea  were  collected  from 

the  rsaervoir  near  the  gate-houae,  about  1  foot  from  the  bottom. 
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LiEOMINSTEB. 

Table  shotoing  Heights  of  Water  in  the  Storage  Reservoirs  of  the  Leominster  Water 

Works  on  the  First  of  Each  Month  in  1897, 


Batb  — 1S97. 


Haynes 
ReserToir. 

High  Water, 
13.50  Feet 


Morse 

Reaervoir. 

High  Water, 

25.00  Feet. 


Fall  Brook 
Reaerrolr. 

High  Water, 
28.i7  Feet. 


Jan.  1, 
Feb.  1, 
March  1, 
April  1, 
May  1. 
June  1, 
July  1, 
Aug.  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Deo.    1, 


Fe«t. 
10.00 
10.60 
11.88 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 
12.60 


Feet. 
18.60 
18.88 
14.00 
26.00 
24.58 
24.00 
23.60 
21.00 
22.00 
24.00 
26.00 
26.00 


Feet. 
16.50 
17.00 
18.17 
28.29 
25.00 
27.17 
87.42 
28.17 
28.17 
28.17 
28.17 
S8.17 


Water  Supply  of  Lexington. 

Chemical  Examination  of  Water  from  Vine  Brooke  above  the  Storage  Reservoir  of 

the  Lexington  Water  Works, 

[Parts  per  100,000.] 


ction. 

Appeasakcb. 

Kksidck  cm 

EVAPORA- 
TIOM. 

Ammokia. 

NiTBOOKH 
▲8 

• 

1 

«       1 

"5 
« 

s 

2 

■e 

a 

• 

B 

s 

i 

• 

i 

Loss  on 
Ignition. 

g 

hi 

Albuminoid. 

• 

B 

o 

• 

1 

99 

s 

1 

B 

a 

• 

► 
1 

Sus- 
pended. 

• 

I 

1 

1S97. 

18507 

Feb.  15 

V.  Blight. 

V.  Blight. 

.10 

4.56 

1.15 

.0028 

.0062 

.0060 

.0002 

.45 

.0280 

.0001 

1 

.17 

1.0 

Odor,  faintly  vegetable,  disappearing  on  heating. The  sample  was  collected  from  the  brook,  at 

entrance  to  storage  reservoir. 

Chemical  Examination  of  Water  from  the  Vine  Brook  Storage  Reservoir  of  the 

Lexington  Water  Works. 

[ParU  per  100,000.] 


IlRSlDUB  OX 

1 

a 

o 

ArPEARAKCa. 

EVAI'OBA- 

Ajijioxia. 

NlTBOOKK 

TIOV. 

AS 

1 

Loss  on 
Ignition. 

Albuminoid. 

amber. 

a 

o 

i 

• 

1 

t 

• 

1 

1 

i 

• 

1 

.3 

1 

• 

1 

1 

• 

1 

K 

i 

^ 

0 

H 

OQ 

u 

H 

C 

b* 

Q 

CO 

— 

^ 

% 

5 

^ 

1S97. 

18506 

Feb.  16 

V.  Slight. 

V.  slight. 

.10 

4.55 

1.25 

.0084 

.0074 

.0062 

.0012 

.44 

.0280 

.0000 

0.90 

1.7 

10011 

Apr.  12 

Distinct. 

Slight. 

.38 

3.95 

1.35 

.0016 

.0204 

.0164 

.0040 

.35 

.0230 

.0002 

0.46 

1.4 

10460 

June  14 

Distinct. 

V.  slight. 

.36 

4.50 

1.40 

.00U8 

.0200 

.0160 

.0130: 

.86 

.0230 

.0001 

0.49 

1.7 

20104 

Ang.16 

Slight. 

V.  slight. 

.38 

6.10 

3.10 

.0018 

.0480 

.0328 

.0152 

.47 

.0020 

.0000 

0.67 

1.7 

20825 

Oct.  18 

Distinct, 
green. 

Cons., 
green. 

.68  1 

0.05 

5.86 

.0004 

.0506 

.0350 

.0156 

.48 

.0480 

.ooou 

1.82 

1.4 

21610 

Dec.  21 

Decided. 

Slight. 

.00 

7.46 

8.05 

.0046 
.0021 

.0516 
.0845 

.0440 
.0251 

.0076 
.0094 

.56 
.44 

.0150 
.0282 

.0001 
.0001 

0.06 

1.8 

Av.. 

.46 

5.08 

2.82 

0.68 

i.e 

1 

Odor,  generally  vegetable,  frequently  flaby,  oocmBlonally  mnsty  or  nnpleaoant. The 

were  collected  from  the  reservoir. 


Pl< 
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IiEXINOTON. 

Microscopical  Examination  of  Water  from  the  Vine  Brook  Storage  Reservoir  of 

the  Lexington  Water  Works, 

[Number  of  orgaoUms  p«r  enble  oeDttmetor.] 


1897. 


Feb. 


April. 


Jone. 


Aug. 


Oct. 


Dec 


Day  of  eiamlnatlon, 

Number  of  lamplek  •       •       •       • 

PLANTS. 
DlatoxnaceflB,     .      .      .      . 
Bynedra, 

Cyanophycees,  Olathrocyatla,  • 

AlffflB, 

ANIMALS. 
Infusoria, 

DlnobryoD,  •  •  .  .  . 
Mallomonas,  .... 
Perldlnlum,        .... 

Vermes, 


18 
185(M 


16 
19011 


16 
19469 


17 
20104 


19 
30826 


22 
21010 


4 

1 

0 
t 


70 

48 

0 
1 


77 
08 

0 

I 


58 

80 

10 

62 

4 

6 

4 

t 

0 
0 

0 
0 


0 
0 
0 

0 


111 

1,282 

0 

28 


1,978 

8 

1,970 

0 


t 

20 

0 

0 

0 

0 

0 

2 

4 

t 

1 

0 
0 

1 

0 


MUcellanfeoua,  Zo^g\<Bt^ .... 

10 

80 

80 

10 

ts 

18 

Total, 

16 

1.410 

2,121 

80 

116 

28 

Chemical  Examination  of  Water  from  a  Faucet  at  the  Pumping  Station  of  the 

Lexington  Water  Works, 

[Parte  per  100,000.] 


Residue  on 

1   , 

• 

1 

EVAPOBA- 
TION. 

Ammohia. 

KiTHOOEN 
AS 

1 

1 

s 

■ 

fa 

r 

Albuminoid. 

S 

B 
'it. 

5 

o 

1 

• 

1 

«J 

& 

.J 

1 

1 

*• 

1 

• 

1 

Sus- 
pended. 

■ 

1 

o 

w 

■ 

1 

• 

i 

iser. 

1 

1 

1 

1 

19012 

Apr.l2 

V.  Blight. 

V.  alight. 

1.20 

8.06 

8.60 

!.0022 

.0278 

.0262 

.0026 

.49 

.0860 

.0000 

1.09 

2.7 

1M&8 

Jonel4 

V.  alight. 

V.  alight.  1.90 

0.06 

8.86 

.0018 

.0880 

.0816 

.0020' .46 

.0700 

.0001 

1.64 

8.2 

20105 

Aug.lO 

None. 

V. slight.  0.46 

8.40 

2.76 

.0020 

.0144 

.0130 

'.0014. 67 

1.1000 

.0001 

0.62 

8.6 

20820 

Oct.  18 

V.  •light. 

Slight.      0.80 

8.06 

2.16 

.0002 

.0068;. 0068 

.0000,  .02 

.0030.0000 

'  0.20 

3.0 

21617 

Dee.  21 

V.  slight. 

V.sUght. 

0.98 
0.96 

8.60 

8.06 

.0010 
.0016 

.0108 
.0206 

.0108 
.0103 

.0000 
.0012 

.64 
.67 

.1440 

i 

.0984 

.0001 
.0001 

0.88 

3.6 

Av.. 

8.48 

8.24 

1  0.86 

3.4 

Odor  of  the  last  two  samples,  none;  of  the  others,  yegetable. 


Water  Supply  op  Lincoln. 

(See  Concord.) 
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I.ONGMEADOW. 


Watek  Supply  or  Longmeadow. 


Chemical  Examination  of  Water  from  Cooley  Brooke  Longmeadow. 

[ParU  p«r  100.000.] 


• 

i 
1 

Appbabakcx. 

Kbbiduk  oh 

EVAPOKA- 
TIOH. 

AmcoxiA. 

• 

■g 

.16 
.14 
.15 

.15 

NiTSOOSX 
AS 

1 

a 
1 

1 

8 

• 

1 

«i 

1 

1 

ft 

r 

1 

Albuminoid. 

1 

• 

a 

a 

• 

I 

1 

• 

1 

si 

QQ 

• 
1 

18340 
10576 
20741 

1897. 

Mar.  22 
June  24 
Oct.     6 

V.  alight. 
V.  alight. 
V.  alight. 

Slight. 
Slight. 
V.  alight 

.07 
.10 
.12 

.10 

4.15 
4.00 
4.80 

0.06 
1.85 
1.80 

.0016 
.0036 
.0006 

.0010 

.0000 
.0070 
.0054 

.0061 

.0044 
.0070 
.0054 

.0066 

.0016 
.0000 
.0000 

.0005 

.0380 
.0850 
.0300 

.0848 

.0001 
.0001 
.0001 

1 

.oooil 

1 

.00 
.10 
.18 

.11 

2.1 
2.0 
2.0 

Av. . . 

4.52 

1.20 

2.4 

Odor,  faintly  yegetable. The  sample  was  oollaoted  from  a  teaoet  at  the  pumping  atatioD,  while 

pumping. 

9 

Watek  Supply  of  Lowell. 

Chemical  Examination  of  Water  from  (he  Merrimack  River  above  Loivell 

[Parts  per  100,000.] 


I 

a 


a 
S 

I 

§ 

O 

a 

Q 


■»*■ 


18205 
18521 
18780 

10083 
10276 
10468 
10833 
20125 
20503 
20885 
21267 
21661 


1S97. 

Jan.  10 
Feb.  16 
Mar.  16 

Apr.  20 
May  18 
June  15 
July  20 
Aug.  17* 
Sept.  21 
Oct.  10 
Nov.  16 
Dee.  24 


Appbarahok. 


■3 

1 

a 


i 


5 

a 


Slight. 
V.  slight. 
Diatioct, 
clayey. 
Slight. 
Distinct. 
Slight. 
Slight. 
V.  alight. 
V.  alight. 
V.  Blight. 
Slight. 
Slight. 


Slight. 
V.  alight. 
Cona. 

CODB. 

Cons. 
Slight. 
Slight. 
Slight. 
V.  slight. 
V.  alight. 
Cona. 
Slight. 


.82 
.40 
.40 

.40 
.63 
.02 
.88 
.48 
.80 
.32 
.68 
.05 


KSBIDUK  OM 

EVAPO RA- 

TION. 

■ 

m 

A 

i 

2 

4.46 

1.00 

8.46 

1.85 

8.00 

1.10 

2.80 

0.05 

8.06 

1.80 

8.10 

1.70 

8.60 

1.85 

8.70 

1.56 

8.05 

1.46 

8.65 

1.40 

4.15 

2.16 

8.86 

1.15 

AUUOWIA. 


Albuminoid. 

. 

m 

1 

•a 

1 

1 

a 

b. 

H 

a 

« 

.0050 
.0034 
.0020 

.0012 
.0032 
.0006 
.0022 
.0038 
.0084 
.0044 
.0034 
.0080 


.0178  .0174  .0004 
.0166  .0162  .0004 
.0164.01421.0022 


.0166 
.0200 
.0174 
.0184 
.0156 
.0100 
.0104 
.0220 
.0164 


.01801 
.0184* 
.0118 
.0144 
.0122 
.0182 
.0120 
.0202 
.0160 


.0086 
.0016 
.0056 
.0040 
.0084 
.0008 
.0044 
.0018 
.0004 


6 

a 


.10 
.13 
.12 

.07 
.08 
.06 
.12 
.16 
.22 
.20 
.21 
.20 


NiTSoaas 

A8 


.0030 
.0080 


3 

a 

a 
e 

I 

I 


a 

I 

B 


.0006.80 


.00001.48 
.0050.00001.64 


.0070 
.0050 
.0080 
.0070 
.0080 
.0050 
.0280 
.0060 
.0070 


.0001 
.0001 


.60 

.68 


.OOOOi  .74 


.0001 
.0000 

.0001; 

.OOOll 

.0001|'.88 

.00021.68 


.82 
.62 
.85 
.88 


1.4. 

1.1 

0.8 

0.6 
0.8 
0.6 
0.6 
0.0 
1.8 
1.0 
1.1 
1.0 


Averages  by  Tears. 


1888 

.80 

8.42 

0.07 

.0016 

.0148 

.16 

.0000 

.0002 

. 

. 

. 

1880     , 

. 

- 

.28 

2. 06* 

0.84* 

.0018 

.0140 

.0126 

.0023 

1 A 

.0071 

.0002 

• 

- 

. 

1890 

.        '          _ 

.80 

8.67t 

1.64t 

.0014 

.0128 

.0104 

.0024 

.0111 

.0001 

. 

- 

1801 

•        1          • 

.20 

8.48 

1.28 

.0017 

.0120 

.0100 

.0020 

.0187 

.0001 

. 

- 

1892 

1 

.80 

8.01 

1.86 

.0021 

.0141 

.0118 

.0028 

.0002 

.0001 

. 

. 

1898 

.                  . 

.88 

8.80 

1.18 

.0026 

.0140 

.0120 

.0020 

1.17 

.0063;. 0001 

.44 

• 

1804 

• 

_ 

.86 

8.66 

1.26 

i.0084 

.0136.0100 

.0026 

'  18 

.0063  .0001 

.40 

. 

1805 

. 

_ 

.41 

3.84 

1.46 

.0030 

.0187  .0140 

.0047 

.0066 

.0001 

.M 

. 

1806 

- 

. 

.40 

8.47 

1.28 

.0034 

.0167;  .0136 

.0081 

1.17 

.0070 

.0001 

.62 

1.0 

"" 

1807 

~ 

■• 

.60 

8.64 

1.40 

.0030 

.0177  .0168 

.0024 

{  25 

.0067  .0001 

.62 

1.0 

*  January  to  May.  f  September  to  December. 

NoTK  to  analyaea  of  1807 :  Odor,  generallv  dlstlnotly  vegetable  and  mouldy.  — —  The  samples  were 
collected  from  the  river,  opposite  the  Intake  ox  the  Lowell  Water  Works. 

For  a  comparison  of  the  analyses  of  the  river  at  Lowell  and  Lawrence  for  a  series  of  years,  see 
"  Merrimack  River,"  In  the  chapter  on  **  Examination  of  Rivers,"  in  a  subsequent  portion  of  tlds  report. 
The  river  is  not  used  directly  as  a  source  of  water  supply. 
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LOWELL.. 

ChemiccU  Examination  of  Water  from  Tubular  WeUs  in  the  Valley  of  River 

Meadow  Brooke  a  Short  Distance  above  Plain  Street, 

[ParU  per  100,000.] 


• 

APPIAXAHCa. 

■ 

AmfoviA. 

NiTBOOKM 

» 

• 

^1 

u 

1 

. 

4 

▲a 

1^ 

o 

i 

^ 

s 

a 
H 

1 

1 

1 

|l 

■ 

s 

s 

J 

1897. 

18200 

Jan.   10 

None. 

None. 

.00 

0.20 

.0002 

.0080 

.55 

.0880 

.0000 

.07 

8.2 

.0060 

18701 

Mar.  15 

None. 

V.  alight. 

.02 

8.40 

.0004 

.0088 

.55 

.0270 

.0001 

.05 

3.6 

.0100 

19085 

Apr.  20 

None. 

None. 

.02 

8.00 

.0040 

.0024 

.54 

.0500 

.0002 

.07 

8.8 

.0050 

10400 

Jaoe  15 

None. 

None. 

.01 

8.10 

.0004 

.0006 

.54 

.0750 

.0000 

.00 

8.4 

.0080 

10885 

July  20 

None. 

None. 

.02 

8.70 

.0000 

.0040 

.56 

.0450 

.0000 

.07 

8.8 

.0020 

20128 

Aug.  17 

None. 

None. 

.08 

8.10 

.0006 

.0088 

.48 

.0280 

.0000 

.11 

8.5 

.0040 

20604 

Sept.  21 

None. 

None. 

.00 

8.80 

.0010 

.0068 

.55 

.0170 

.0000 

.10 

8.8 

.0020 

20886 

Oct.    10 

None. 

None. 

.05 

8.50 

.0004 

.0020 

.58 

.0400 

.0000 

.06 

8.8 

.0030 

21265 

Not.  16 

None. 

V.  alight. 

.06 

9.60 

.0012 

.0056 

.50 

.0150 

.0001 

.00 

4.6 

.0030 

21650 

Dm.  24 

None. 

V.  alight. 

.01 

0.70 

.0000 

.0084 

.62 

1 

.0430 

.0002 

.08 

1 

4.4 

.0030 

At 

^rages 

6yT 

'ears. 

^ 

1804 

^ 

^ 

.02 

7.88 

.0008 

.0014 

.55 

.0540 

.0002 

.02 

2.8 

.0078 

m. 

1805 

m, 

« 

.02 

0.22 

.0001 

.0024 

.56 

.0823 

.0002 

.05 

8.8 

.0119 

• 

1896 

— 

— 

.02 

8.87 

.0002 

.0085 

.58 

.0507 

.0000 

.09 

8.8 

.0068 

1807 

^ 

m 

.02 

8.71 

.0008 

.0085 

.55 

.0378    .0001  i 

.08 

8.7 

.0041 

Nora  to  aaalyaea  of  1807:  Odor,  none.— —The  aamplea  were  ooUected  from  the  wella,  which  are 
locally  known  aa  the  **  Cook  "  wella. 


Chemical  Examination  of  Water  from  Tulmlar  Wells  in  the  Valley  of  River  Meadow 
Brook,  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford, 

[Parte  per  100,000.] 


a 


18632 
18702 
19278 

20127 

21266 
21660 


§ 


^ 


1 


1M7. 

Feb.  15 
Mar.  16 
May  18 

Aug.  17 

Not.  16 
Deo.  24 


Appsaravcb. 


None. 
None. 
Dlatinet. 

Diatlnot, 

mUky. 

Decided. 

Decided.' 


V.  Blight. 

None. 

Oona., 

floo. 
V.  alight. 

Heavy. 
Cone. 


.07 
.10 
.25 

.86 

.21 
.19 


J 

§2. 

«  m 
a  > 

« 


10.80 
11.00 
10.60 

0.50 

10.00 
10.20 


Amkomia. 


I 


.0070 
.0064 
.0086 

.0072 

.0002 
.0094 


.0048 
.0054 
.0050 

.0052 

.0080 
.0062 


.82 
.83 
.82 

.82 

.45 

.88 


HiTaooaM 

AS 

i 

1 

s 

s 

s 

.0080 

.0001 

.0060 

.0000 

.0030 

.0000 

.0060 

.0000 

.0080 

.0001 

.0060 

.0001 

.10 

4.6 

.07 

5.3 

.15 

4.9 

.25 

4.8 

.10 

4.7 

.18 

5.1 

.0830 
.0570 
.0850 

.0450 

.0350 
.0880 


Averages  by  Tears, 


1895 
1806 
1807 


.12 
.10 
.20 


0.42  1.0020 
11.50  I  .0064 
10.85     .0080 


.0017 
.0047 
.0058 


.81  I;. 0073    .0000 
.82  ".0071    .0001 


.85  !  .0053 


.0000 


.05 
.13 
.16 


8.0 
5.0 
4.8 


.0678 

.oeP7 

.0488 


NoTX  to  analyaea  of  1897 :  Odor,  none. The  aamplea  were  collected  from  a  faucet  at  the  pumping 

atation,  while  pumping.   Theae  wella  are  locally  known  aa  the  "Hydraulic  Conatruetion  Company's 
wella. 


t> 
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Microscopical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  River 
Meadow  Brooke  a  Short  Distance  above  the  Old  Middlesex  Canal  in  Chelmsford, 

[Nnmber  of  organiama  per  cable  centimeter.] 


1S97. 

% 

Feb. 

Harcb. 

May. 

Aug. 

Nov. 

Dec 

Bay  of  examination, 

Nnmber  of  aample, 

1« 
18522 

18 
18792 

20 
10278 

18 

20127 

18 
21266 

28 
21660 

PLANTS. 
Funfirii  Grenotbrix,        .... 

268 

0 

4,800 

160 

400 

2,000 

Chemical  Examination  of  Water  from  Tubular  Wells  in  the  Valley  of  the  Merri- 
mack River  near  the  Pawtucket  Boulevard, 

[Parte  per  100,000.] 


Date  of 

Collection. 

APPEASAKCa. 

Residue  on 
Evaporation. 

Ammokia. 

i 

NiTROGKK 
AS 

1 

5 

f 

• 

• 

t 

5 

1 1 

Albo- 
mlnold. 

s 
e 

Si 

-A 

1 

• 

18207 

1S97. 

Jan.   19 

None. 

V.  alight. 

.02 

6.90 

.0056 

.0030 

.28 

.0280 

.0000 

.01 

2.8 

.0100 

18540 

Feb.  17 

None. 

None. 

.05 

4.60 

.0080 

.0032 

.28 

.0200 

.0001 

.03 

2.1 

.0800 

18790 

Mar.  16 

None. 

None. 

.12 

5.10 

.0076 

.0022 

.29 

.0300 

.0000 

.05 

2.3 

.0190 

10064 

Apr.  90 

V.sllgbt. 

V.aligbt. 

.05 

4.50 

.0086 

.0022 

.24 

.0200 

.0001 

.06 

2.1 

.0180 

19277 

May  18 

V.  slight. 

V.aUgbt. 

.12 

8.70 

.0086 

.0028 

.26 

.0270 

.0000 

.02 

1.7 

.0200 

19470 

Jane  15 

None. 

None. 

.04 

4.00 

.0070 

.0080 

.16 

.0380 

.0010 

.08 

1.6 

.0130 

19834 

Jaly  20 

V.aligbt. 

V.aligbt. 

.14 

4.00 

.0120 

.0044 

.22 

.0125 

.0002 

.05 

1.4 

.0250 

20128 

Aag.  17 

None. 

V.aUgbt. 

.14 

4.70 

.0142 

.0086 

.20 

.0100 

.0001 

.09 

1.7 

.0250 

20595 

Sept.  21 

None. 

None. 

.10 

4.50 

.0128 

.0048 

.22 

.0150 

.0000 

.08 

1.0 

.0280 

20887 

Oct.  19 

None. 

V.aligbt. 

.10 

4.50 

.0120 

.0024 

.27 

.0480 

.0000 

.06 

1.7 

.0250 

Av-  -  - 

1897 

.09 

4.65 

.0006 

.0082 

.24 

.0265 

.0001 

.05 

1.8 

fl?W 

Av.,T 

1896 

.01 

4.86 

.0044 

.0019 

.80 

.0452 

.0001 

.04 

1.8 

.0098 

Nora  to  analyses  of  1897 :  Odor,  none. Tbe  samples  were  collected  from  a  fanoet  at  the  pomp- 

ing  atatlon,  while  pnmplng.    Tbe  wella  are  locally  known  as  tbe  **  Bonlevard  "  well*. 


Watek  Supply  of  Ludlow. 

(See  Springfield.) 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 
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liYNN. 


Water  Supply  or  Lynn  and  Saugus. 

Chemical  Examination  of  Water  from  BreecTs  Pond,  Lynn, 

[Parts  per  100,000.] 


1 

i 
s 

Appkasahok. 

KRSiDtra  OM 

EVAPORA- 
TIOH. 

.  AXXOHIA. 

• 

• 

B 

■c 

.50 

NiTKOOKN 

g 

a 

S 

1 

1 

a 
«» 

• 

6 

H 

Loason 
Ignition. 

^ 

Albuminoid. 

• 

• 

i 

I 

i 

• 

• 

•2 

1 

Sus- 
pended. 

1 

18270 

1897. 

Jan.  18 

V.  alight. 

SUght. 

.43 

4.46 

1.76 

.0080 

.0194 

.0176 

.0018, 

.0050 

.0001 

1 

.54 

1.1 

18483 

Feb.  0 

V.aUght. 

V.aUght. 

.80 

4.20 

1.70 

.0070 

.0180 

.0154 

.0006 

.90 

.0080 

.0002 

1 

.88 

1.1 

18838 

Feb.  34 

V.  alight. 

V.aUght. 

.42 

8.80 

1.65 

.0034 

.0154 

.0138 

.0016 

.61 

.0060 

.0000 

1 

.46 

0.8 

18780 

Mar.  9 

V.  slight. 

V.  alight. 

.46 

8.90 

1.40 

.0026 

.0144 

.0142 

.0002 

.62 

.0070*. OOOO' 

1    1 

.42 

0.8 

190*20 

Apr.  18 

V.aUght. 

V.aUght. 

.08 

8.85 

1.40 

.0020 

.0100 

.0138 

.0022 

.56 

.0080 

.0001 

.48 

0.6 

19218 

May  11  i 

Blight. 

V.aUght. 

.40 

8.00 

1.06 

.0008 

.0300 

.0178 

.0024 

.67 

.0030 

.0000 

.46 

0.8 

19411 

Jnne  8 

V.aUght. 

SUght. 

.68 

8.86 

1.80 

.0014 

.0270 

.0228 

.0042 

.50 

.0000 

.0000 

.51 

0.8 

197n 

July  13 

Slight. 

V.aUght. 

.60 

8.46 

1.80 

.0000 

.0218 

.0138 

.0080 

.49 

.0020 

.0000 

.64 

0.8 

90O57 

Ang.  10 

SUght. 

V.aUght. 

.87 

8.40 

1.26 

.0008 

.0224 

.0150 

.0074 

.56 

.0030 

.0000 

.50 

0.8 

20479 

Sept.  14 

V.aUght. 

Slight. 

.88 

3.40 

1.65 

.0004 

.0188 

.0156 

.0030 

.56 

.0000 

.0000 

.45 

1.1 

30785 

Oct.  13 

V.  sUght. 

V.aUght. 

.33 

8.80 

1.80 

.0042 

.0254 

.0208 

.0046 

.54 

.0080 

.0001 

.41 

1.8 

21219 

Nov.  10 

Ck>ns. 

OoDa. 

.88 

9.76 

2.00 

.0024 

.0212 

.0192 

.0020 

.60 

.0080 

.0002 

.38 

1.7 

21&88 

Dec.  14 

1 

V.aUght. 

SUght. 

.40 

8.75 

1.40 

.0040 

.0222 

.0188 

.0084 

.58 

.008o'.0000 

1 

.42 

1.1 

Averages  by  Tears, 


• 

1888 

. 

- 

.48 

8.7) 

1.42 

.0029 

.0227 

- 

- 

.46 

.0063 

.0001 

• 

- 

- 

1889 

- 

- 

.46 

8.09 

1.02 

.0007 

.0308 

.0185 

.0043 

.41 

.0036 

.0001 

- 

- 

- 

1890 

- 

- 

.42 

t 

8.82 

1.61 

.0014 

.0196 

.0166 

.0041 

.41 

.0052 

.0001 

- 

1.1 

- 

1891 

- 

- 

.86 

8.85 

1.87 

.0009 

.0166 

.0181 

.0025 

.40 

.0080 

.0001 

- 

0.8 

- 

1892 

- 

- 

.48 

8.86 

1.88 

.0004 

.0320 

.0177 

.0043 

.49 

.0065 

.0000 

« 

1.0 

- 

1808 

- 

- 

.65 

8.61 

1.41 

.0039 

.0214 

.0181 

.0033 

.66 

.0064 

.0001 

.61 

i 

1.1 

- 

1894 

- 

- 

.66 

8.77 

1.47 

.0028 

.0226 

.0191 

.0084 

.68 

.0032 

.0000 

'.68 

0.9 

- 

1895 

- 

- 

.48 

8.76 

1.48 

.0016 

.0109 

.0171 

.0028 

.58 

.0086 

.0001 

.50 

0.9 

- 

1806 

- 

- 

.89 

8.67 

1.86 

.0023 

.0181 

.0152 

.0029 

.52 

.0019 

.0001 

1.47 

0.7 

- 

1897* 

- 

- 

.48 

1 

4.18 

1.45 

.0025 

.0204 

.0170 

.0034 

.58 

.0036 

.0000 

.47 

1.0 

*  Where  more  than  one  aample  waa  eoUeeted  In  a  moDth,  the  mean  analyaia  for  that  month  has 
been  need  in  making  the  average. 

Ncrri  to  analyaea  of  1897 :  Odor,  distioetly  vegetable. The  aamplea  were  collected  from  the  pond, 

near  the  gaie-honae,  aboat  1  foot  beneath  the  anrface.    For  monthly  record  of  height  of  water  in  thla 
pond,  see  page  226. 
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Microscopical  Examination  of  Water  from  BreecTs  Pondy  Lynn, 

[Number  of  organlama  per  cable  centimeter.] 


1S97. 

Jan. 

Feb. 

Feb. 

• 

Mar. 

Apr. 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

Dec 

Day  of  examlnatlooi 

19 

10 

27 

11 

15 

18 

11 

16 

12 

15 

14 

12 

16 

Number  of  aample,  . 

18270 

18408 

18630 

18780 

19020 

19218 

19411 

19777 

20057:20479 

20785  21219 

21566 

PLANTS. 

Platoxnacees,     . 

78 

0 

1 

6 

48 

257 

10 

14 

72 

94 

41 

168 

81 

Asterlonella, 

Tabellaria,  .... 

78 
0 

0 
0 

0 
0 

6 
0 

89 
0 

140 
116 

0 
0 

8 
6 

0 
86 

80 
0 

8 
8 

140 

8 

10 
12 

Cyanopbyceee,  AnabsBua, 

0 

0 

0 

0 

0 

11 

0 

1 

238 

0 

0 

0 

0 

Alfirsd 

s 

0 

0 

0 

1 

1 

1 

4 

0 

82 

8 

N 

8 

ANI&IALB. 

Bblsopoda.  .... 

0 

0 

0 

0 

0 

0 

0 

1 

2 

2 

0 

0 

1 

Infusoria 

4 

1 

M 

7 

84 

848 

10 

t 

2 

14 

14 

0 

8 

Dlnobryon, 
Mallonfionas, 
Feridlnlnm, 

Kaphldomonaa,  .       .       , 
Syuura,       .... 

0 
2 
2 
0 
0 

0 
0 
0 
0 
0 

0 
0 
84 
0 
0 

0 
0 
6 
0 
0 

82 

0 
2 
0 
0 

244 

24 

0 

44 

28 

10 
0 
0 
0 
0 

1 
0 
1 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

4 
6 
0 
0 
0 

0 
0 
0 
0 
0 

0 
5 
8 
0 
0 

Vermes,       ...» 

0 

0 

0 

0 

1 

1 

0 

0 

0 

4 

2 

0 

1 

Crustacea,  ,      .      .      . 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

pr. 

0 

0 

pr. 

0 

Jiiicellaneoug,  ZoSglcpa,  . 

10 

5 

0 

0 

to 

40 

15 

40 

15 

8 

5 

5 

6 

Total,        .... 

96 

6 

85 

12 

105 

856 

86 

62 

829 

149 

71 

19T 

66 

No.  34,]    EXAMINATION  OF  WATER  SUPPLIES. 

Chemical  Examination  of  Water  from  Birch  Pond,  Lynn. 

[Pltrto  per  100,000.] 


I 


18260 
18462 
18634 
18729 
10010 
10217 
10410 
10776 
20066 
20478 
20786 
21220 
21567 
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LYNN. 


a 
e 
a 

8 

» 
e 


1997. 

Jmo.  18 

Feb. 

0 

Feb. 

24 

Mar. 

9 

Apr. 

18 

May 

11 

JdD6 

8 

Jaly 

13 

Ang 

10 

Sept. 

14 

Oet. 

13 

Nov. 

10 

Dee. 

14 

1 

Appsabajiob. 


0 

H 


I 


V.  slight. 

SUght. 

Slight. 

Cods. 

V.  alight. 

V.sUght. 

V.  alight. 

V.sUght. 

V.sUght. 

V.sUght. 

V.  alight. 

Slight. 

V.  alight. 

BUght. 

Slight. 

V.sUght. 

Slight. 

BUght. 

V.  alight. 

Blight. 

V.sUght. 

V.sUght. 

Slight. 

Blight. 

V.  slight. 

Cons. 

0.20 
0.76 
1.10 
0.60 
0.60 
0.42 
0.60 
0.46 
0.80 
0.40 
0.60 
0.40 
0.62 


BSSIDUB  ON 

EVAPOBA* 

TICK. 

1 

Lesson 
Ignition. 

2.00 

1.00 

6.00 

2.80 

7.80 

2.86 

4.06 

1.86 

6.46 

2.00 

6.80 

1.60 

4.90 

2.06 

4.80 

2.00 

4.66 

1.86 

4.66 

2.00 

4.76 

1.06 

4.46 

1.70 

4.16 

1.76 

Ammonia. 


Albuminoid. 

• 

1 

t 

i 

1 

•a 

si 

k, 

H 

O 

00 

.0060 
.0064 
.0076 
.0084 
.0010 
.0010 
.0024 
.0000 
.0006 
.0006 
.0088 
.0060 
.0048 


.0124 
.0888 
.0824 
.0280 
.0282 
.0824 
.0202 
.0278 
.0228 
.0240 
.0824 
.0326 
.0812 


.0100 
.0260 
.0298 
.0194 
.0196 
.0272 
.0242 
.0108 
.0176 
.0210 
.0204 
.0294 
.0292 


a 

i 

s 


.0024  .27 


.0078 


.77 
.76 


.0026 
.0036  .68 
.0086  .69 

.0062!. 72 

ll 
.0020  .04 

|i 
.0060,1.64 


.0062 
.(K»0 
.0030 
.0032 


.67 
.67 
.67 
.72 


.0020  .66 


NiTBOGBH 


.0060 
.0070 
.0080 
.0070 
.0100 
.0070 
.0060 
.0020 
.0080 
.0000 
.0060 
.0060 
.0170 


.0002 
.0001 
.0000 
.0001 
.0002 
.0001 
.0001 
.0000 
.0000 
.0000 
.0002 
.0002 
.0000 


B 

a 

a 


i 
I 

s 


.38 

.62 

.90 

.66 

.60 

.62 

.67 

.68 

.62 

.47 

.48 

.38 

.40 

2. 

Averages  by  Tears, 


1888 

- 

- 

.88 

■ 

3.48 

1.40 

.0026 

1889 

- 

- 

.28 

2.96 

1.14 

.0014 

1890 

- 

- 

.86 

8.67 

1.86 

.0018 

1891 

- 

- 

.42 

8.26 

1.80 

.0006 

1892 

- 

- 

.48 

3.78 

1.66 

.0016 

1803 

- 

- 

.76 

4.21 

1.68 

.0062 

1894 

- 

- 

.76 

4.47 

1.88 

.0068 

1896 

- 

- 

.60 

6.06 

2.12 

v0081 

1896 

- 

- 

.46 

4.2S 

1.66 

.0018 

1897» 

- 

- 

.60 

4.70 

1.86 

.0029 

.0287 
.0241 


.0100 


.0227.0179 
.0241 .0183 


.0290 


.0227 


.0200  .0218 
.0292.0242 
.0294  .0222 
.0243'. 0208 
.0268  .0229 


.0061 

I 

.0048 

1 

.0068 
.0072 
.0061 
.0060 
.0072 
.0036 
.0089 


.46 

.0082 

.41 

.0048 

.42 

.0088 

.40 

.0066 

.47 

.0092 

.61 

.0060 

1 

.67 

.0076 

.70 

.0068 

1 

.68 

.0047 

.66 

.0061 

.0001 
.0001 
.0001 

I 

.0001 
.0001 
.0001  .68 

I 

.0001  .63 

I 
.0001  .62 

.0001 '.66 

.0001  .62 


1.0 
O.I 
1.0 
1.0 
1.1 
1.4 
1.1 
1.6 


*  Where  more  than  one  sample  was  ooUeeted  ia  a  month,  the  mean  analysis  for  that  month  has  been 
need  Id  making  the  average. 

Note  to  aoalyses  of  1897 :  Odor,  generally  dlstlootly  vegetable,  occaslonaUy  mouldy  aod  uDpleasant. 

The  samples  were  oollected  from  the  pood,  near  the  gate-house,  about  1  foot  beneath  the  surface. 

For  monthly  record  of  height  of  water  Id  this  pond,  sec  i»age  226. 
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Microscopical  Examination  of  Water  Jrom  Birch  Pond,  Lynn, 

[Number  of  organiims  p«r  cubic  ceotlmeter.] 


1897. 

Jan. 

Feb. 

Fvb. 

Mar 

Apr. 

If  ay.  June.  Joly. 

Ang. 

Sept. 

Oct. 

Nov. 

Dvc 

Day  of  examination, . 
Number  of  aample,    . 

19       10 
18209  18462 

26 
18634 

11 
18729 

16 
19019 

12 

19217 

11       16 
19410  19776 

12 
20056 

15       14 
20478  20766 

12 
21220 

16 
21567 

PLANTS. 

Diatom  aceee, 

Aaterionella, 

Bynedra,       .        .        .       . 

Tabellarla,  .       .       .       . 

CyanophyceeB,  Anabnna, 


AlfirSB, 


390 

72 

m 

52 

20 

484 

8 

222 

973 

1,718 

238 

18 

0 

388 

2 

8 

60 

0 

0 

124 

0 

0 

52 

0 

2 

18 

0 

12 

444 

28 

0 
0 
8 

2 
12 

208 

76 

8 

888 

1,700 
2 

4 

112 

10 

116 

9 
2 
4 

0 

0 

0 

0 

0 

8 

0 

0 

18 

0 

28 

8 

0 

28 

4 

4 

0 

1 

8 

8 

7 

12 

34 

22 

42 

17 

2 

19 


ANIMALS. 
Bhizopoda,  . 

Infusoria, 

Cryptoraonaa, 
Dioohryon,  . 
Eutfkna, 
Peridinlum,         . 
Traobelomonaa,  . 


Vermes, 


Crustacea,  Cyclops, 


0 

8 

8 

8 

0 

8 

1 

0 

0 

0 

2 

1 

8 

15 

68 

82 

147 

484 

8 

180 

84 

88 

888 

1 

0 
0 
0 
0 
3 

0 
2 

4 
7 
0 

10 

0 

12 

28 

0 

0 
0 
8 

22 
0 

0 

180 

0 

•  4 

2 

0 

400 

0 

1 
0 

0 
0 
0 
0 
0 

0 
18 

0 

124 

16 

0 
80 
0 
2 
2 

0 
76 
4 
0 
6 

0 
688 
0 
0 
0 

0 
0 
0 
0 
0 

8 

2 

0 

0 

1 

2 

8 

8 

0 

2 

8 

8 

pr. 

8 

8 

8 

8 

8 

0 

0 

pr. 

8 

8 

pr. 

28 

0 
0 
0 
21 
1 


8 
8 


Miieellaneou9,  ZoSglooa,  . 

80       8 

28 

38 

80 

40 

5 

25 

80 

8 

18 

B 

5 

Total, 

473 

117 

198 

118 

228 

981 

12 

413 

1,112 

1,812  992 

47 

76 

No.  34,]     EXAMINATION  OF  WATER  SUPPLIES. 


219 


liYNN. 


Chemical  ExamincUion  of  Water  from  Walden  PoTtd^  Lynn, 

[Parti  per  100,000.] 


Uateof  CollectioD. 

APPB4BAHCX. 

1  KEhlDCB  OM 
1    EVAPORA- 
TIOH. 

Ammowia. 

B 

e 

.68 

NITBOOUI 

▲a 

1 

a 
■ 

• 

1 

c 

H 

Losaon 
Ignition. 

1 

Albamlnoid. 

• 

1 

s 

! 

1 

1 

• 

•s 

a 

so 

1 

18378 

1897. 

Jan.  18 

Slight. 

Blight. 

0.48 

4.96 

8.10 

.0046 

.0368 

.0840 

.0088 

.0080 

.0001 

.04 

0.9 

18404 

Feb.    0 

Blight. 

V.  alight. 

0.90 

1 

4.20 

1.76 

.0043  .0180 

.0160 

.0030 

.66 

.0060 

.0000 

.60 

0.9 

18688 

Feb.  34 

V.  alight. 

V.  Blight. 

0.66 

4.06 

1.90 

.0003.0842 

.0164 

.0078 

.68 

.0000 

.0000 

.68 

0.6 

18731 

Mar.    9 

V.  alight. 

V.  alight. 

0.48 

3.60 

1.86 

.0004  .0178 

j 

.0182 

.0066 

.44 

.0030 

.0000 

.47 

0.6 

19081 

Apr.  13 

Slight. 

Blight. 

0.48 

1 

8.86 

1.86 

.0086.0198 

.0166 

.0086 

.41 

.0030 

.0001 

.49 

0.6 

10319 

May  11 

V.  slight. 

V.  slight. 

o.4o; 

3.40 

1.86 

.0016  .0836 

.0186 

.0060 

.48 

.0000 

.0000 

.60 

0.6 

19418 

Jaoe   8 

V.  Blight. 

Slight. 

0.80 

3.06 

1.60 

.0148  .0398 

.0848 

.0060 

.86 

.0080 

.0000 

.62 

0.8 

19778 

July  13 

V.  Blight. 

Slight. 

0.03 

3.40 

1.20 

.0040 

.0490 

.0188 

.0302 

.41 

.0080 

.0000 

.66 

0.6 

20068 

Ang.  10 

Slight. 

Slight. 

0.73 

3.90 

1.80 

.0006.0280 

.0320 

.0060 

.88 

.0000 

.0000 

.66 

0.8 

80480 

Sept.  14 

DlaUnct. 

Cona. 

1.10 

1 

4.46 

3.60 

.0003.0496 

.0388 

.0114 

.47 

.0000 

.0000 

.80 

1.1 

80787 

Oct.  18 

V.  Blight. 

V.  alight. 

1.80 

4.60 

8.60 

.0063  .0670 
.0073*. 0620 

.0490 

.0080 

.44 

.0080 

.0001 

1 

.88 

0.6 

81881 

Nov.  10 

Distinct. 

Cona. 

1.88 

4.70 

3.70 

.0618 

.0008 

1 

.62 

1 

.0100 

.0004 

.88 

1.7 

81588 

Dee.  14 

Slight. 

Cooa. 

1.08 

4.80 

8.36 

.0040.0424 

.0384 

.0040 

.48 

.0180 

.oooi! 

1 

.82 

1.1 

Averages  by  Tears. 


- 

1.06 

4.98 

8.68 

- 

1.21 

4.88 

3.80 

- 

0.90 

4.81 

8.60 

- 

0.92 

4.33 

3.40 

- 

0.68 

3.46 

1.67 

- 

0.77 

4.08 

1.88 

.0398 


.0432 


.0068  .0616 
.0094  .0626 


.0066 
.0031 


.0470 
.0896 


.0040.0366 


.0361 

.0081 

1 
.34 

.0067 

.0001 

- 

.0103 

.0812 

.34 

.0091 

.0001 

- 

.0383 

.0843 

.41 

.0116 

.0001 

- 

.0309 

.0161 

.44 

.0047 

.0001 

.80 

.0366 

.0041 

.40 

.0017 

.0000 

.76 

.0388 

.0073 

.46 

1 

.OOU 

.0001 

.67 

1.1 

0.7 
0.6 
O.T 
0.6 
0.8 


*  Where  more  than  one  sample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  haa 
been  uied  in  making  the  average. 

Note  to  analyiea  of  1897:  Odor,  generally  diatlnetly  Tegetable  and  occasionally  fishy  or  nnpleaaant. 
——The  aamplea  were  collected  from  the  pond,  near  the  gate.honse,  1  foot  beneath  the  sarface.  For 
monthly  record  of  height  of  water  in  thia  pond,  aee  page  886. 
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liYNX. 


Microscopical  Examination  of  Water  from  Walden  Pond,  Lynn. 

[Number  of  organiama  par  cubic  centimeter.] 


1S97 

f 

• 

Jan. 

Feb. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

jQly. 

Aog. 

Sept 

Oct. 

XOT. 

Dec 

Day  of  examination, 

10 

10 

27 

11 

16 

18 

11 

10 

12 

16 

14 

12 

10 

Number  of  aample, . 

18272 

184ft4 

18838 

18781 

10021 

19210 

I9412'l9778 

20058  20480 

20787 

21221 81608 

PLANTS. 

Dlatoxnacees,   . 

8 

0 

0 

t 

18 

8 

85 

4 

18 

440 

50 

64 

N 

Asterlonella,     . 

Meioaira 

Synedra,    .... 

0 
8 
0 

0 
0 
0 

0 
0 
0 

0 
0 
2 

1 

8 

4 

4 

0 
8 

0 

0 

28 

4 
0 
0 

0 
0 
4 

272 

104 

22 

0 

0 

24 

1 

0 

00 

0 
0 
0 

CyanophyceeB, 

0 

0 

0 

0 

0 

46 

0 

8 

60 

180 

88 

8 

0 

Clathrocyatls,   . 

Cceloaphasrlum, 

MerlamopoMlla, 

0 

0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 

0 

46 

0 
0 
0 

6 
8 
0 

88 

10 
0 

0 

160 

0 

44 

20 
0 

0 
8 
0 

0 
0 
0 

AlffeB, 

0 

2 

0 

t 

0 

88 

0 

16 

80 

86 

80 

18 

8 

Raphldlnm, 

0 

0 

0 

0 

0 

68 

0 

0 

0 

10 

80 

0 

0 

ANI&fALB. 

InftLBoria,  .... 

1,575 

8 

876 

80 

147 

1 

1 

8 

14 

88 

48 

8 

14 

Dinohryon, 
Peridlnlum, 
Trachelomonaa, 
Urogiena, .... 

1,492 
80 

1 
0 

2 

6 
0 
0 

0 

662 

12 

0 

14 

40 

2 

0 

130 
0 
0 
0 

0 
0 

1 

0 

0 
0 
0 
0 

0 
0 
2 
0 

0 

0 

12 

0 

28 
0 
2 
0 

0 

0 

48 

0 

1 
0 
6 
0 

0 
12 

1 
0 

Vermes 

0 

1 

0 

0 

0 

0 

0 

8 

0 

14 

4 

1 

0 

Crustacea 

0 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

pr. 

pr. 

Ml9C€llaneou9t  Zottgloea, 

40 

15 

0 

5 

40 

0 

15 

15 

40 

10 

10 

5 

0 

Total 

1,028 

27 

670 

00 

200 

122 

61 

47 

150 

088 

868 

82 

48 

Chemical  Examination  of  Water  from  Olen  Lewis  Pond,  Lynn. 

[ParU  per  100,000.] 


RE8IDDB  OH 

. 

1 

Appbaraxob. 

EVAPOBA- 
TIOV. 

Amwowia. 

NiTBOOBK 
A8 

e 

1 

a 

Albomlnold. 

1 

• 

s 

a 

1 

1 

Loflton 
Ignitio 

1 

1 

• 

s 

• 

1  o 

3S. 

CO 

• 

1 

1 

a 

1 

1 

1S97. 

21224 

Nov.  10 

Slight. 

Oona. 

.44 

8.00 

2.80 

.0090 

.0640 

.0408 

.0072 

.49 

.0180 

.0003 

.60 

1.0 

21671 

Deo.  14  j 

Decided. 

Oona. 

.40 

8.70 

S.IO 

.0078 

.0880 

.0800 

.0080 

.49 

.0070 

.0003 

.68 

0.8 
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Chemical  Examination  of  Water  Jrom  Qlen  Lewis  Pond,  Lynn 

Averages  by  Tears. 

[Parta  per  100,000.] 


Concluded. 


a 

a 
SB 


1800 
1801 
1802 
1893 
1804 
1805 
1890 
1807 


AmABAVOS. 

1 
( 

«1 

cs 

H 

1 

• 

^ 

^ 

.76 

. 

- 

.63 

. 

- 

.62 

- 

• 

.64 

. 

• 

.86 

. 

— 

.42 

• 

— 

.86 

" 

" 

.42 

KxaiDCB  OS 

EV4POBA- 

now. 

• 

e 

.; 

* 

. 

SI 

5 

r 

4.84 

2.21 

8.00 

1.76 

8.99 

1.05  ! 

8.81 

2.14 

8.81 

1.8V 

8.77 

1.65    ' 

8.74 

1.91 

3.80 

2.20 

Ammoxia.. 


I 


Albomtnold. 


S 

e 
H 


1 


i 
is. 

QO 


.0412 
.0828 
.0127; 
.0112 
.0107 
.0053 
.0068 
.0084 


.0445 
.0484 
.0475 
.0729 
.0495 
.0381 
.0567 
.0460 


.0827 

.0824 

.08821 

.0829 

.0297 

.0246 

.0306 

.0384 


I 


.0118  .86 
.0160  .84 
.0143,|*40 
.0400,, -42 
.0198  '44 


.01351 

.0261 ; 

.0076. 


.50 
.43 
.40 


NiTBOOBN 
Al 


i 


.0068 
.0124 
.0193 
.0040 
.0023 
.0035 
.0089 
.0125 


.0001 
.0002 
.0002 
.0002 
.0001 
.0001 


a 

9 

s 

s 


o 


.60 
.00 
.54 


.0001  .47 
.0003  .58 


i 

a 

a 


1.0 
0.6 
0.6 
0.0 

0.6 
0.7 
0.4 
0.0 


NoTZ  to  analyaee  of  1897 :  Odor  of  the  flrat  umple,  faintly  mouldy ;  of  the  last,  dl»tlnctly  vegetable, 

beeomlDg  also  atroDgly  fiafay  on  heating. The  aamplee  were  collectt'd  from  the  pond,  near  the  gate* 

hooae,  1  foot  beneath  the  sarface.    For  monthly  record  of  height  of  water  In  this  pond,  see  page  225. 

Microscopical  Eouiminaiion, 

No.  21224.  I>1atomace»,  AsterioneUa^  8;  CydoUUa,  6;  MeloHra,  8;  Meridiofii  4;  yaviculOt  8; 
SynedrOft;  TabellartOtA,  Cynnophyoeaa*  ^//«*T>AffHum,  4.  Alfm,  Botryroccui,  10;  J^diastruintl; 
Scened49mu9, 1.  Infusoria,  Dinobryont  1;  TraefUlomonaa,  1.  Vermes,  A»planchna,  1.  Mlscellani  ous, 
ZodgtOM,  6.    Total,  58. 

No.  21671.  Dlatomaoeo,  CVc/of«/to, 2;  OymbellatZ;  8vnedra^A\  Tuhetlarlat'J.  Cynnophyee», 
Cbe2o«pA<8r<um,  1.  AlgSB,  CVo«^^um,  1;  CbsmaWum,2;  Sphftrotomna,  Z\  Zo6nporeHt2.  Ithlzopoda, 
ActinophryM,\.  Infusoria.  Z>/?io/>ryon,  15;  P«rlcMn<um,  68;  TraihtUtmonat^ 'i.  Vermee,  ^n urea,  1 ; 
Atplanchnat  1.    Miscellaneous,  Zooglaa,  6.    Total,  118. 

Chemical  Examination  of  Water  from  Eawkes  Pond,  Lynn. 

[Parte  per  100,000.] 


L 

Kbsidck  om 

• 

'8 

1 

Appbakakob. 

* 

EVAPOKA- 
TJOll. 

AlOCONIA. 

i 
1 

8 

NiTSOOBK 
AS 

• 

1 

1 

S 

6 

1 

1 

H 

• 

3 

• 

1 

Albuminoid. 

1 

S 

1 

H 

1 

4 

00 

1 

1S»7. 

18273 

Jan.    18 

Slight. 

Slight. 

.76 

6.80 

2.80 

.0012 

.0186 

.0186 

.0000 

.70 

.0150 

.0001 

.81 

1.7 

18497 

Feb.     9 

Slight. 

Slight. 

.70 

5.80 

2.20 

.0056 

.0238 

.0228 

.0010, 

.69 

,.0180 

.0003  .70 

1.6 

18640 

Feb.  24 

V.  Blight. 

V.  slight. 

.55 

4.90 

1.85 

.0040 

.0286 

.0230 

.C006i 

.68 

.0100 

.0000 

.58 

1.6 

18788 

Mar.    9 

Slight. 

V.  Blight. 

.60 

4.45 

1.45 

.0010 

.0214 

.0166 

.0048! 

.54 

;.0150 

.0002 

.51 

1.8 

19028 

Apr.  18 

V.  slight. 

V.  slight. 

.55 

4.20 

1.70 

.0028 

.0182 

.0152 

.0080 

.49 

.0150 

.0002 

1.59 

1.1 

19221 

May    11 

|V.  slight. 

V.  slight. 

.48 

4.20 

1.60 

.0010 

•0288 

.0212 

.0076' 

.52 

.0080 

.0001; 

.54 

1.1 

19414 

Judo    8 

'  None. 

V.  slight. 

.73 

3.90 

1.60 

.0050 

.0236 

.0218 

.0018 

.41 

.0070 

.0003 

.64 

1.4 

19780 

July  13 

V.  slight. 

V.  slight. 

.51  ' 

4.46 

1.75 

.0034 

.0232 

.0198 

.0034 

.42 

.0030 

.0003 

.70 

1.4 

20O6O 

Aug.  10 

V.  slight 

V.  slight. 

.48  ; 

4.20 

1.60 

.0012 

.0224 

.0176 

.0048 

.46 

.0050 

.0001 

.61 

1.4 

20481 

Sept.  14 

V.  slight. 

Slight. 

.82 

4.80 

1.80 

.0000 

.0294 

.0230 

.0064 

.50 

.0020 

.0000 

.51 

1.7 

20788 

Oct.   13 

,  V.  sIlKht. 

V.  slight. 

.30 

4.20 

1.80 

.0018 

.0250 

.0250 

.0000,. 49 

.0030 

.00011.38 

1.4 

21222 

Not.  10    Decided. 

Cons. 

.39  , 

5.15 

2.16 

.0034 

.0328 

.0226 

.01021.62 

.0130 

.00021 

.45 

2.6 

21560 

Dee.  14 

Slight. 

Cona. 

.88 

.54 

1 

6.75 

2.40 

.0034 
.0024 

.0228 
.0242 

.0200 
.0204 

.0028 
.0038 

.61 
.53 

.0180 
.0008 

.0001: 

..1 

1 
.0001. 

.78 
.60 

2.7 

Av.*. 

4.64 

1.85 

1.6 

*  Where  more  than  one  aample  wm  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
need  in  making  the  average. 

Odor,  generally  distinctly  ▼egptable,  sometlmee  mouldy.'^— The  saraplea  were  collected  from  the 
pond.    For  monthly  record  of  height  of  water  In  this  pond,  aee  page  225. 
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STATE  BOARD  OF  HEALTH.        [Pub.  Doc. 

Microscopical  Examination  of  Water  from  Hawkes  Pond,  Lynn. 

[Number  of  organUmB  per  enblo  oentimeter.] 


1S97. 

Jan. 

Feb. 

Feb. 

Mar. 

Apr. 

May.  Jane. 

Jnly. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Day  of  exAmlDAtlon, .       . 

19 

10 

27 

11 

16 

18 

11 

10 

12 

16 

14 

12 

16 

Number  of  Mmple,    . 

18273  18467 

18640 

18788 

19023 

19221 

19414 

1978020000 

1 

20481 

20788  21222  21660 

PLANTS. 

DlatomacesB, 

54 

t 

8 

SO 

8 

60 

954 

74 

5 

84 

8 

4 

5 

Bynedra,       .... 
Tabellarla,  .... 

0 

2 
0 

8 
0 

18 

0 

2 
0 

66 
2 

4 
924 

70 

4 

4 
0 

78 
0 

1 
2 

1 
0 

Als8S, 

0 

0 

4 

0 

0 

1 

4 

t 

148 

16 

0 

0 

Protocoocas, 

0 

0 

0 

0 

0 

1 

0 

2 

148 

16 

0 

0 

ANIlfALB. 

Bhlzopoda,  .... 

0 

0 

0 

t 

0 

0 

1 

0 

0 

0 

0 

0 

Infusoria,     .... 

85 

1 

4 

t 

8 

0 

s 

1 

4 

4 

2 

61 

Dlnobryon,  .... 

85 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

57 

Vermes, 

0 

0 

5 

t 

0 

0 

1 

0 

0 

0 

0 

1 

Orustacea,  Daphnla,  . 

0 

0 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

ARtcManeouMt  ZoSglooa,  . 

15 

5 

20 

n 

10 

0 

10 

60 

10 

8 

5 

100 

Total,        .... 

104 

8 

86 

61 

21 

01 

978 

137 

167 

112 

13 

166 

18 

Chemical  Examinaiion  of  Water  from  (M  Wakefield  Branch  of  Saugus  River, 

[PartB  per  100,000.] 


REaiDUB  ox 

1 

« 

Appkabaxob. 

EVAPOKA' 
TIOW. 

AXMOXIA. 

NlTBOGXir 
AS 

1 

• 

1 

1 

»• 

• 

Albamlnoid. 

9 

B 

■c 

1 

• 

2 

1 

1 

-• 

• 

> 
15s 

1 

\ 

^ 

1 

1 

1 

1 

1 

1 

1 

s 

si 

00 

g 

1 

1897. 

18048 

Feb.  24 

DiaUDCt. 

Blight. 

.72 

8.70 

2.70 

.0256 

.0238 

.0236 

.0002 

1.16 

.0600 

.0010 

.M 

S.9 

Odor,  dUtinctly  vegetable  and  mouldy.  -^^  The  sample  was  collected  from  the  Wakefield  branch, 
near  ita  Junction  with  the  Saugua  River. 
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ZYNN. 

Chemical  Examination  of  Water  from  the  Baugzts  River  at  the  Line  between  Saugus 
and  Wakefield,  and  just  above  the  Point  where  it  is  joined  by  the  Branch  from 
Wakefield  Centre, 

[Parts  p«r  100,0CO.] 


1 
,        1 

IteSIDUK  ON 

1 



e 
o 

Appkabakcb. 

EVAPORA- 

Ammonia. 

NiTROQEN 

1 

TIOM. 

A8 

i 

6 

Loaaon 
Ignition. 

Albuminoid. 

1 

Q 

O 

S 

• 

1 

1 

1 

• 

^ 
5 

1 

J 

• 

1 

• 

t 

i 

1 

1 

a 

s 

a 

o 

o 

o 

o 

.3 

9P* 

JS 

B 

& 

d 

V5 

Q 

H 

OQ 

O 

H 

fe 

H 

Q 

GQ 

O 

^ 

K 

w 

/  1807. 

182T4'Jan.l8 

Slight. 

Slight. 

1.60 

10.40 

4.60 

.0006  .0452 

.0424 

.0028 

.86 

.0000 

.0002 

1.86 

8.1 

18466  Feb.  9 

Slight. 

Oons. 

1.10 

6.55 

2.05 

.0004 

.0278 

.0270 

.0008 

.78 

.0080 

.0001 

0.67 

2.2 

18642 

Feb.  24 

V.  alight. 

Slight. 

1.20 

7.60 

8.05 

.0020 

.0292 

.0276 

.0016 

.77 

.0000 

.0000 

1.02 

8.0 

18734 

Iffar.  9 

V.  alight. 

Slight. 

0.90 

6.46 

2.60 

.0006 

.0238 

.0228 

.0010 

.58 

.0080 

.0000 

0.74 

2.1 

19014 

Apr.  13 

V.aUght. 

Cons. 

1.20 

6.60 

2.60 

.0006 

.03.3';  .0314 

.0022 

.57 

.0090 

.0001 

0.94 

1.8 

19222 

May  11 

V.aUght. 

V.aUght. 

1.40 

e.45 

2.96 

.0018 

.0680 

.0380 

.0000 

.65 

.0080 

.0000 

1.28 

2.1 

19416 

Jane  8 

None. 

Slight. 

1.80 

6.46 

8.16 

.0008 

.0892 

.0892 

.0000 

.49 

.0030 

.0000 

1 

1.06 

2.7 

19T81 

July  13 

V.aUght. 

V.aUght. 

1.95 

10.60 

4.65 

.0080 

.0486 

.0466 

.0020 

.72 

.0020 

.0003 

2.86 

4.8 

20061 

Ang.lO 

V.  slight. 

V.aUght. 

1.60 

8.20 

8.60 

.0020 

.0440 

.0420 

.0020 

.62 

.0020 

.0000 

1 

1.70 

8.4 

20488 

8ept.l4 

V.aUght. 

Slight. 

0.88 

7.96 

8.80 

.0018 

.0816 

.0314 

.0002 

.77 

.0020 

.0001* 

1 

0.81 

8.6 

20790 

Got.  13 

V.aUght. 

V.aUght. 

0.95 

7.65 

2.90 

.0018 

.0818 

.0310 

.0008 

.72 

.0020 

.0001 

0.82 

8.6 

21225 

NOT.IO 

V.  alight. 

Cona. 

1.27 

8.85 

4.00 

.0084 

.0402 

.0372 

.0030 

.88 

'.0130 

00001 

1.18 

8.8 

21572 

Dec.  14 

Slight. 

SUght. 

1.10 

6.96 

2.90 

.0028 

.0328 

.O.-JttS  .0020, 

.66 

;.oioo 

1 

.0002 

t 

0.98 

2.9 

Averages  by  Tears, 


. 

1804 

- 

- 

1.18 

7.71 

8.00 

.0017 

.0287 

.0260.0027 

.62 

.0038 

.0000 

1.01 

8.2 

- 

1896 

- 

- 

1.30 

7.70 

8.87 

.0024 

.0859 

.0886.0023 

.71 

.0043 

.0001 

1.48 

8.2 

- 

1896 

- 

- 

1.19 

7.47 

8.29 

.0022 

.0871 

.0322  .0049 

.60 

.0082 

.0001 

1  1.27 

2.8 

- 

1897* 

- 

- 

1.26 

7.61 

8.84 

.0017 

.0804 

.0850  .0014 

1 

.68 

.0087 

.0001 

1.17 

8.0 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
naed  in  making  the  average. 

Note  to  analyaes  of  1897:  Odor,  distinctly  vegetable  and  occasionally  monldy;  in  January,  fishy. 
—  The  samples  were  collected  from  the  Sangas  River,  at  a  road  crosaing  above  Hewlett's  Pond,  Just 
above  the  point  where  the  river  is  Joined  by  the  branch  from  Wakefield  Centre. 


824  STATE  BOAKD  OP  HEALTH.         [Pub.  Doc. 

Chemical  Examination  of  Water  from  Ihe  Saugut  Bivtr  ai  BowUiCs  Dam,  8atigti». 

IPutM  pur  1M.0W.] 


Averages  by  Yean. 


- 

IMT" 

- 

- 

.... 

E 

r. 

I.W 

7.1* 

».9l 
S.M 

a.oe 

.QOH 
.QOM 
.OOU 

Zl 
.«»> 

- 

.0S4» 

.osu 

.OOM 

1.03 

1 

.0004 

o.»e 

O.BS 

S-T 
S.l 

I  wu  coJiHMdiD  ■  mcDthi  th*  awD  Httljil*  (or  IbM  monih  hia  b< 

ir,  dlallDod;  Tagetublt  Mid  monldr  or  miuty. Tha  umpin  *i 
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LYNX. 

Chemical  Examination  of  Water  from  a  Faucet  in  Lynn  supplied  from  the  Lynn 

Water  Works, 

[Parta  per  100,000.] 


ate  of  Collection. 

! 

APPBAlAMCa. 

ItKSIDUR  ON 

EVAPOKA- 

TION. 

Ammokia. 

« 

2 

NiTROOKM 

A8 

1 

a 

arbidlty. 

a 

1 

i 

mi 

1 

Loss  on 
Ignition. 

• 

Albuminoid. 

• 

1 

1 

• 
g 

a 

a 

_  g 

• 

8 

• 

1 

1 

a 

% 

o 

H 

w 

U 

H 

1     h. 

H 

c 

00 

o 

'A 

^ 

O 

a 

1807. 

1 

18275 

Jan.    18 

V.  alight.  V.  Blight.  .47 

5.65 

2.06 

.0006.0220 

.0204 

.0016  .63 

.0120  .0002! '.66 

1.6 

1M04 

Feb.   15 

V.  Blight.   V.  alight.  .60 

4.30 

1.60 

.0084  .0194  .0194  .0000  .70  ' 

:.0100.0001   .57 

1.8 

16645 

Fob.  24    V  ■ilght.!V.»Ii|{ht.  .75 

5.80 

2.40 

.0026.0224.0204.0020  .72 

.0120  .0000   .69 

3.1 

187S5 

Mar.    O!  V.  ellKht. 

Blight.       .65 

5.10 

1.85 

.0012. 0192  .0184  .0008  .71 

.OOSO  .OOOOi  .55 

1.7 

19025 

Apr.  13  ,  V  allKht. 

ConB.         .53 

5.40 

1.65 

,  .0006  .0180,  .0180  .0000  ;  .63 

.0120  .0001   .56 

1.7 

]92'23 

May    11    V.iillKht.- V.8Ught.(.68 

5.05 

1.80 

'. 0000  .02241. 0176. 0048  .68 

1.0080.0000  .63 

1.9 

19416 

June    8    V. Blight. 

Cons.      .'.70 

7.00 

2.10 

.0012  .0240. 0210  .0030  .6Q 

.0070  .0000,  .49 

2.3 

19782 

July   13,  V.allKhl. 

V  alight.  .62 

4.00 

1.30 

.0014  .01901.0164  .0026  .42 

.0050  .0001  1.59 

1.3 

2U062 

Aug.  10     Slight. 

Slight.       .51 

4.35 

1.60 

.0006  .0238  .0160  .0078  .48 

.0030  .0000  .49 

1.6 

204  S4 

Sept.  14    V.Hlight 

V.  Blight.  .82 

4.10 

1.85  , 

.0004  .0170  .0136  .0034  .49 

.0020 

.0000  .42 

1.7 

20791 

Oct.    13    V.  slight.  V.  slight.  .32 

4.10 

1.35  1 

1.0008  .0182  .0162  .0020  1.52 

.0080 

.0001 

.37 

2.3 

21226 

Xoy.  10     Blighi.      iCons.        |.39 

4.55 

1.60 

.0020  .0188  .0170  .0018  .70 

.0090  .0001, 

.81 

2.0 

21573 

Dec.  14 

Slight. 

i 

Slight.       .48 

4.35 

1.90 

.0026  .0242  .0210  .0032  .64 

1         ^          1           1        1 

.0160 

.oooi; 

1 

.56 

1.7 

Averages  by  Tears, 


1894 

.76 

4.60 

1.95 

.0028  .0216 

.0194.0022  .67 

1.0065  .0001 

.62 

1.3 

. 

1895 

1          - 

.78 

5.12 

2.14 

.0017  .0225^0195  .0030  .65  \  .0102  .0001 

.84 

1.7 

. 

1896 

1 

.54 

4.41 

1.79 

.0015  .0217 

.0179'  0038 

.51  1  .0063.0001' 

.58 

1.8 

• 

1897* 

" 

.53 

1         1 

4.88 

1.75 

.0012  .0206 

.0179  .0027 

.59  1  .0079  .0001 

II           1           1 

.51 

1.8 

*  Whtre  more  than  one  sample  waa  collected  Id  a  month,  the  mean  analyais  for  that  month  haa  been 
used  In  making  the  average. 

NoTB  to  analyaea  of  1897:  Odor,  generally  dUtinctly  vegetable;  In  January  and  December,  flahy. 
The  aamplea  were  collected  from  a  faucet  in  the  city. 

Table  showing  Monthly  Depth  of  Water  in  Feet  in  the  Ponds  and  Storage  Reservoirs 

of  the  Lyim  Water  Works  during  the  Year  1897, 


Date. 


Breed's  Pond. 

Birch  Pond. 

Waldsn  Pond. 

HiKh  Water, 

High  Water, 

High  Water, 

21.50  Feet. 

21.60  Feet  • 

17.00  Feet. 

18.87 

10.00 

19.29 

13.42 

6.67 

18.21 

20.08 

7.71 

20.92 

21.92 

12.17 

21.00 

22.50 

18.92 

21.67 

22.83 

14.76 

20.92 

22.71 

16.76 

20.00 

22.88 

12.00 

19.08 

21.67 

9.17 

17.75 

20.92 

9.00 

16.42 

20.12 

8.50 

17.83 

17.33 

9.88 

Olen  Lewla  Pond.  Hawket  Pond. 


HiRh  Water, 
17.00  Feet.* 


nigh  Water, 
25  00  Feet. 


1807. 

Jan.  1«  . 

Feb.  1,  . 
March  1,  . 

April  1,  . 

May  1,  .        . 

Jane  1,  .        • 

July  1,  . 

Ang.  1,  . 

Sept.  1,  . 

Oct.  1,  . 

Nov.  1,  .        • 

Dee.  1,  . 


11.17 


12.88 
13.00 
12.75 
14.25 


12.60 
16.87 
15.68 
28.17 
S4.96 
24.92 
24.88 
24.83 
24.26 
16.00 
6.00 
0.83 


*  The  water  in  thete  ponda  la  aometlmea  ralaed  above  ordinary  high  water. 
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MALDBX,  MEDFORD  AND  MELBOSB. 

Water  Supply  op  Malden,  Medford  and  Melrose. 

Chemical  Examination  of  Water  from  Spot  Pond,  Stoiieham. 

[Parts  per  100,000.] 


• 

1 
1 

o 

'5 

« 

m 
O 

Appbabaxcs. 

Krsiddb  ok 

EVAPOSA- 
TION. 

AtniOKiA. 

SS         Chlorine. 

NinooEK 

AS 

1 

• 

1 

B 

a 

B 

6 

s 
• 
be 

o 

6 

5 

e 

1 

* 

1 

Lesson 
Ignition. 

1 

Albnminold. 

1 

l' 

1 

s 

• 

1 

1 

1 

m 
C 

Sus- 
pended. 

S 

B 

■E 

5 

18245 

1897. 

Jan.  12 

Slight. 

Slight. 

.87 

6.10 

2.60 

.0012 

.0268 

.0240 

.0028 

.0030 

.0001 

.38 

1.9 

18486 

Feb.    2 

V.  alight. 

V.  slight. 

.88 

5.26 

2.00 

.0010 

.02U0 

.0162 

.0038 

i.62 

.0050*  .0000 

1                     1 

.34 

2.8 

18707 

Mar.    8 

;V.  slight. 

V.  slight. 

.86 

6.40 

1.66 

.0018  .0236 

.0282 

.0004 

.68 

.0050 

.0002 

1 

.50 

2.6 

18969 

April  0 

Slight. 

Slight. 

.40 

4.80 

1.66 

.0028.0250 

.0166 

.0084 

.62 

.0070  .0001 

.46 

1.8 

19213 

May  11 

Slight. 

Slight. 

.85 

4.66 

1.60 

.0006 

.0192 

.0184 

.0068 

.58 

.0080.0000 

.43 

2.1 

19370 

June   2 

;V.  slight. 

Slight. 

.86 

6.00 

2.00 

.0044 

.0328'. 0302 

.0026 

.50 

.0030 

.0000 

.47 

2.2 

19763 

July    8 

'  Slight. 

Slight. 

.42 

4.66 

1.80 

.0010 

.0300  .0274 

.0026 

.48 

.0020 

.0000 

.61 

1.4 

19992 

Aug.   8 

*  Slight. 

V.  slight. 

.84 

4.66 

1.05 

.0014 

.0826  .0272 

.0054 

.68 

1 

.0020 

.0000 

.66 

1.6 

20377 

Sept.  6 

Slight. 

Slight. 

.32 

6.10 

1.00 

.0018 

.0384.0282 

.0052 

.61 

.0000 

.0000 

.62 

1.6 

20742 

Oct.     7 

V.  slight. 

1 

V.  slight. 

.88 

4.96 

2.10 

.0008 

.0282.0244 

.0038 

.56 

.0020 

.0001 '.48 

2.2 

21067 

Nov.   6 

I V.  slight. 

Slight. 

.82 

6.60 

2.60 

.0048.0800.0272 

.0028 

'.58 

1 

.0080 

.0001 

1 

.46 

2.0 

21483 

Dec.    8 

;  Slight. 

Slight. 

.86 

6.86 

2.06 

.0038.0260 

.0288 

.0022 

.68 

.oor>o  .0001 

.44 

2.8 

Averages  by  Tears. 


1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 


.22 
.26 
.22 
.21 
.17 
.29 
.23 
.25 
.86 
.86 


3.98 
3.64 
3.96 
3.70 
4.28 
5.70 
5.90 
6.92 
5.81 
5.11 


1.24 
1.17 
1.24 
1.27 
1.30 
1.71 
1.68 
2.02 
1.98 
1.93 


I 
.0007.0225 

.0017  .0236 

.0022'. 0223 

I 
.0008  .0183 


.0035 
.0085 
.0029 
.0058 

.am 

.0021 


.0198 
.0197 
.0210 
.0219 
.0248 
.0273 


.0198 
.0182 
.0161 
.0157 
.0162 
.0160 
.0196 
.0214 
.0285 


- 

.44 

.0038 

.44 

.0041 

.48 

.0022 

.48 

.0041 

.50 

.0035 

.49 

.0050 

.67 

.0023 

.61 

.0034 

.57 

.0038 

.67 

.0054.0001 
.0063.0002   - 


I 


.0078 
.0082 
.0081 
.0105 
.0039 
.0096 
.0047 
.0083 


.0001 
.0001 
.0001 
.0003 


.0001  .86 


.83 


.0000 


1.7 
1.4 
1.7 
2.4 
2.4 


.44  <  2.4 


.0001,  .51 


.0001 


2.0 


.47  j  2.0 


Note  to  analyses  of  1897:  Odor,  generally  distinctly  vegetable,  occasionally  mouldy. No.  18969 

was  collected  from  a  faucet  at  the  Bpoi  Pond  pumping  station  in  Melrose;  the  other  samples,  from  the 
pond.    For  monthly  record  of  height  of  water  in  this  pond,  see  page  227. 
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MALiBEN,  MEBFOBD  AND  MELROSE. 

Microscopical  Examinaiion  of  Water  from  Spot  Pondj  Sloneham. 

[STmnber  of  orgaotoms  per  oablo  oenilmeter.] 


1897. 


Jan. 


Feb. 


Mat. 


Apr. 


May.  .Jane 


Jaly. 


Aug. 


Sept. 


Oct 


Nov, 


Deo. 


Day  of  examination,       .       •       • 
N amber  of  Bample, 

PLANTS. 
Diatomaceae 

Aaterlonella,  .  .  .  . 
Cyclotella,  .  .  .  . 
Tubeliarla 

CyanophyceaB, 

AnabsBDa, 

CoBloepbarlam, 

Algeo 

ProtoeoecuB,     .       .       •       . 

ANIHALS. 
Bhlzopoda,       .      .      .      . 

Infusoria 

DiDobryon,  .  .  .  . 
Tracbelomonas, 

Vermes 

Crustacea,  Cyclops, . 

Mi9C4llaneou9t  ZoSgloea, 

Total, 


18 
18245 


9 
184M 


18707.18009 


12 
19218 


4 

19870 


10 
19753 


11 

19992120877,20742 


8 
21067 


9 
21488 


46 

105 

18 

18 

2,480 

180 

108 

176 

41 

110 

986 

4 

80 

17 

8 

2,400 

0 

0 

24 

86 

12 

264 

0 

1 

0 

2 

0 

170 

12 

2 

2 

6 

28 

30 

10 

1 

8 

8 

4 

90 

148 

0 

46 

672 

0 

0 

0 

0 

0 

6 

18 

40 

38 

10 

6 

0 

0 

0 

0 

0 

0 

2 

84 

18 

0 

2 

0 

0 

0 

0 

0 

0 

10 

4 

20 

10 

4 

10 

0 

1 

0 

t 

It 

884 

646 

186 

It 

1 

0 

0 

0 

0 

2 

8 

884 

544 

184 

10 

0 

1,1St 

140 

88 
896 


0 
2 


16 
10 


0 

0 

0 

0 

0 

0 

0 

t 

0 

0 

0 

4 

1 

4 

t 

11 

6 

8 

6 

17 

60 

t 

0 

0 

1 

0 

0 

1 

0 

0 

17 

26 

0 

0 

0 

1 

1 

0 

8 

0 

0 

0 

20 

2 

0 

0 

0 

1 

1 

1 

4 

t 

0 

0 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

0 

0 

to 

40 

10 

IS 

0 

to 

10 

8 

5 

6 

0 

80 

146 

83 

86 

2,494 

224 

527 

780 

290 

187 

095 

It 

0 
2 


1ft 


1,18» 


Table  showing  Heights  of  Water  in  Spot  Pond  on  the  First  of  Each  Month  in  1897. 

[Note.  — Heights  are  in  feet  below  the  creet  of  the  dam.] 


Datx. 


1897. 

Jan.  1,  . 

Feb.  1, . 

1    •   ■   .   .   . 

March  1,  . 

•    .   •    .   • 

April  1,  . 

May   1,  . 

Jane  1, . 

Feet. 
5.48 
6.77 
5.58 
8.77 
8.17 
2.98 


Jnly  1, . 
Aug.  1, . 
Sept.  I, . 
Oct.  1, . 
Nov.  1, . 
Dee.  1,  . 


1897. 


Height 
Water. 


Feet. 

2.58 

3.87 

5.25 

6.89 

8.69 

8.00 
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MAI^DEX. 

Water  Supply  op  Malden. 

Chemical  Examination  of  Water 


from  the  Tubular  Wells  at  Maplewood  {Wtbster 
Park),  MaMen, 

[Parts  per  100,000.] 


:tlon. 

1            Appkarakcb. 

Residue  on 

Evaporation. 

AVMONU. 

6 

s 

1 

o 

\     NlTROOKM 
▲8 

Oxygen 

Consumed. 

■ 

S 

c 

« 

J 

a 

9 

Date  of 

CoIIcc 

1 

a 

§ 

• 

1 

. 

Albu- 
minoid. 

Nitrates. 

• 

1 

1897 

1 
• 

18246  '  Jan. 

12  1 

Xone. 

None. 

.00 

33.00 

.0004 

.0080 

2.70 

.4600 

.0000 

.00 

17.0 

.0070 

18437    Feb. 

2 

None. 

None. 

.00 

30.00 

.0000 

.0012 

2.86 

.4500 

.0000 

.00 

16.0 

.0000 

18708    Mar. 

1 

8 

None. 

None. 

.00 

30.50 

.0006 

.0034 

2.60 

.6000 

.0000 

.07 

18.0 

.0000 

18070 

Apr. 

5 

None. 

None. 

.00 

29.60 

.0006 

.0032 

3.10 

.4400 

.0000 

.05 

15.0 

.0030 

10107 

May 

10 

None. 

None. 

.00 

28.60 

.0002 

.0018 

2.76 

.4100 

.0000 

.00 

15.5 

.0000 

19371  i  June 

2 

None. 

None. 

.00 

32.00 

.0006 

.0038 

2.61 

.4250 

.0000 

.02 

17.0 

.0000 

10764 

July 

8 

None. 

None. 

.00 

30.50 

.0000 

.0054 

3.00 

.3600 

.0000 

.04 

1 

16.3 

.0000 

19901 

Aug. 

8 

None. 

None. 

.00 

28.80 

.0006 

.0032 

2.93 

.4750 

.0000 

.02 

15.0 

.0000 

20878 

Sept. 

6 

None. 

None. 

.00 

28.40 

.0000 

.0018 

2.90 

.3500 

.0000 

.04 

14.5 

.0000 

20748 

Oct. 

7' 

None. 

None. 

.02 

27.90 

.0002 

.0040 

2.90 

.3500 

.0000 

.08 

10.8 

.0000 

21058 

Nov. 

ol 

None. 

V.  alight. 

.02 

28.60 

.0008 

.0044 

3.04 

.8800 

.0001 

.03 

14.5 

.0010 

21484 

Dec. 

8 

1 

None. 

None. 

.00 

29.00 

.0008 

.0032 

3.02 

.4600 

.0000 

.04 

10.5    .0010 

I 

Averages  by  Tears. 


_ 

1888 

. 

• 

.00 

17.45 

.0000 

.0003 

2.80 

.5081 

- 

- 

• 

. 

- 

1800 

- 

- 

.00 

18.19 

.0002 

1 

.0014 

2.29 

.4952 

.0001 

- 

8.0 

- 

- 

1801 

- 

- 

.00 

20.83 

.0001 

.0007 

2.28 

.5146 

.0001 

- 

0.6 

- 

- 

1892 

- 

- 

.00 

28.00 

•0000 

.0005 

2.36 

.5129 

.0000 

1 

11.4    .0835 

- 

1893 

- 

- 

.00 

23.72 

.0001 

.0011 

2.48 

.4823 

.0000 

.02 

11. 1    .0121 

- 

1894 

- 

- 

.00 

28.23 

.0000 

p 

.0012 

2.74 

.3946 

.0000 

.02 

1S.2  {.0058 

" 

1895 

- 

- 

.00 

32.02 

.0001 

.0015 

2.73 

.4817 

.0000 

.03 

14.9  Lo092 

1896 

- 

- 

.00 

30.45 

.0002 

.0021 

2.86 

.4458 

.0000 

.04 

18.7 

.0000 

1897 

- 

.00 

29.73 

.0004 

.0082 

2.87 

.4688 

.0000 

.03 

15.5 

.0010 

Note  to  analyses  of  1807 :  Odor,  none. The  samples  were  collected  from  a  faucet  at  the  pumping 

station. 
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MANCHESTER. 

Water  Supply  of  Manchester. 

Chemical  Examinalion  of  Water  from  the  Well  of  the  Manchester  Water  Works, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appkasakcb. 

§1 

1 

AXX09IA. 

Chlorine. 

KiTROOKSr 
AS 

Ozygi>n 

Consumed. 

• 

I 

c 

1 

• 

1 

• 

1 

J 
1 

1 

Albu- 
minoid. 

• 

1 

?5 

■ 

1S440 

1897. 

Feb.     8 

None. 

None. 

.02 

10.60 

.0006 

1 
.0026  , 

1.99 

.0980 

.0000 

.00 

3.0 

.0050 

19198 

May   10 

1  None. 

V.  slight. 

.00 

11.10 

.0000 

.0002 

1 

2.06 

.1020 

.0000 

.00 

4.3 

.0000 

20134 

Aug.  16 

;  None. 

None. 

.00 

11.60 

.0006 

.0010  ' 

1 

1.95 

.0780 

.0000 

.01 

8.9 

.0000 

1 

21235 

Nov.  15 

None. 

None. 

.02  < 
.0. 

11.70  ' 

1 

.0004 

.0018 

i.m' 

.1400 

.0000 

.01 

4.6 

.0020 

Av... 

1 

11.00 

.0004 

1 

1 
.0014 

1 

1.98  < 

1 

.1045 

.0000 

.00 

3.9 

.0017 

1 

1 

Odor,  none.    A  faintly  vegetable  odor  waa  developed  io  two  of  the  samplea  on  beating. The 

aaooples  were  oollecled  from  the  well. 


Water  Supply  or  Mansfield  Water  Supply  District, 

Mansfield. 

Chemical  Examination  of  Water  from  the  Well  of  the  Mansfield  Water  Works. 

[ParU  per  100,000.] 


on. 

Appbakahcb. 

1 

m 

g 

Axmokia. 

MinooKH 

? 

» 

Residue  on 
Evsporatl 

AS 

a 

a 

0 

"3 
S 

Turbidity. 

i 

1 

1 

Albu- 
minoid. 

i 

1 
s 

a 

& 

e 

• 

2 

•c 

I' 

i 

e 
m 

j 

1807. 

1 

1 

1 

19709 

July  12 

None. 

1 

None. 

.00 

j 

2.60 

.0010 

.0024 

.30 

.0030 

.0000 

.00 

0.6 

.0040 

Odor,  none. The  aample  waa  collected  from  a  faneet  at  the  pamping  station. 
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MABBLEHEAB. 


Water  Supply  of  Marblehead. 


Chemical  Examination  of  Water  from  Faucets  in  Marblehead  supplied  from  the 

Marblehead  Water  Works, 

[Parts  per  100,000.] 


Appkaiamcb. 

Ammokia. 

MiTBOOKM 

■ 

tt     , 

** 

AS 

B 

1 

a 

a 

in 

Date  of 

Colle< 

• 

o 
1 

i: 

i 

®  ft 
o  m 

a  > 

■ 

i 

Albu- 
minoid. 

• 

B 

i 
§ 

• 

S 

is 

■ 

1 

g  ! 

Oxygen 

ConsQ 

m 

i 

B 

i 

1897. 

• 

1 

18441 

Feb.     8 

1 

Slight, 
milky. 

V.  slight. 

.20 

15.60 

.0018 

.0082 

1.48 

.0400 

.0000  , 

.02 

6.1 

.0550 

10060 

Apr.  16 

Slight. 

Nooe. 

.07 

15.20 

.0006 

.0014 

2.00 

.0800 

.0000  1 

.03 

7.8 

.0230 

10678 

June  20 

Slight. 

None. 

.02 

14.00 

.0024 

.0012 

1.60 

.0250 

.0001 

.00 

7.6 

.0120 

20016 

Aug.    8 

V.  slight. 

V.  slight. 

.12 

15.80 

.0032 

.0024 

1.42 

.0180 

.0000 

.08 

7.4 

.0100 

20688 

Oct.     1 

None. 

V.  slight. 

.05 
.00 

15.70 

.0042 

.0044 

1.61 

.0160 

.0001 

.02 

7.9 

.0060 

Av... 

1 

15.42 

.0024 

.0025 

1.62 

.0856 

.0000 

1 

.02 

7.1 

.0212 

1 

Odor,  none. 


Chemical  Examination  of  Water  from  Collecting  Well  No,  1  of  the  Marblehead 

Water  Works. 

[ParU  per  100,000.] 


Date  of 

Ck>Uectlon. 

Appbasavob. 

Bestdae  on 
Evaporation. 

Ammonia. 

• 

s 

i 

KlTROOBM 
AS 

Oxygen 

Consumed. 

i 

a 

1 

1 

0 

• 

• 

1 

• 

1 

1 

Albu- 
minoid. 

• 

2 
& 

• 

1 

1 

10226 
19721 

1807. 

Biay    11 

July     6 

Distinct, 

railky. 

Distinct. 

OODS., 

rusty. 

OoDS. 

.60 
.68 

15.60 
16.10 

.0272 
.0114 

.0026 
.0064 

1 
1.88  ' 

2.00 

.0260 
.0260 

.0002 
.0001  1 

.02 

.00 

7.6 
6.4 

.0950 
.0900 

Odor,  none. The  samples  were  collected  from  well  No.  1.    These  samples  repreeent  a  mixture 

of  water  of  collecting  well  No.  1  with  water  from  coUecUng  well  No.  2  which  flows  into  it. 


Microscopical  Examination, 


No.  19226.    Fungi,  OrenothriXt  4,000. 
No.  19721.    FuDgl,  Crenothrix,  8,600. 
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MARBIiEHEAD. 

Chemical  Examination  of  Water  from  Collecting  Well  No.  2  of  the  Marblehead 

Water  Works. 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appbaiukob.            I 

1 

i| 

9  « 

Amxokia. 

1 

NiTBOoav 
Aa 

1 

1 

i 

e 

« 
X 

1 

a 
9Q 

• 

1         H 

«i 

• 

1 

Alba- 

mlnoid. 

1 

1 

5 

• 

a 

1 

19227 
19722 

1897. 

May  11 

July    6 

Decided, 
milky. 
SUghi. 

Cona., 

roaty. 
Blight. 

l.SO 
0.20 

1 

17.40 
;  16.70 

1 

.0122 
.0006 

1 

.0032 
.0074 

1.61 
1.78  ' 

.0030 
.0080 

1 

.0000 
.0000 

.04 
.06 

9.1    .3550 
7.1    .0220 

Odor,  none.— —The  aamplea  were  collected  from  the  well. 

9 

Microscopical  Examination, 

No.  19227.    Fangi,  CrenothriXt  1,000. 
No.  19722.    No  organiama. 

Marion. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  op  Marlborough. 

Chemical  Examination  of  Water  from  Lake  Williams,  Marlborough. 


[Parta 

per  100,000.] 

Data  of  CoUeetlon. 

Appbabakob. 

KE81DUB  ON 

EVAPOBA- 

TIOM. 

Ammovia. 

! 

1  ; 

1 

.52 

1 

JUmOQMM 
AS 

Oxygen  Consumed. 

1 

a 
H 

1 

1 

■ 

1 

Loason 
Ignition. 

i 

Albuminoid. 

• 

< 

Nltrltea. 

1 

1 

a 

1 

Saa- 
pended. 

1 

18447 

1807. 

Fob.     8 

Dlatinet. 

Slight. 

.20 

4.70 

p 
1 

1.66 

.0076 

.0618 

.0472 

.0046 

.0130 

1 

.0001 

.38 

1 

1.4 

19210 

May   10 

Slight. 

Slight. 

.12  1 

1 

3.76 

1.15 

.0014 

.0242 

.0182 

.0060 

.46 

.0100.0000  .26 

1.8 

20020 

Aug.   9 

Slight. 

Slight. 

.13 

4.86 

1.60 

.0008 

.0216  .0186 

.00301  .46 

.0000.0000  .28 

1.7 

21081 

Nov.   8 

Slight. 

V.  alight. 

.14 

.16  i 

4.20 

1 

1.66 

.0006 

.0222 

.0222 
.0265 

.0000  |. 61 

1 

.0084' '-^0  ' 

.0020.0001 

1 

1 
.22 

1 

1 

2.0 

1 

AVm,  mm 

4.26 

1.46 

1 

1 
.0026 -AOcm 

.0062 

.0000 

.28  •  1-7 

! 

1 

1 

Odor  of  the  firat  three  aamplea,  diatinctly  vegetable ;  of  the  laat,  none,  becoming  faintly  earthy  on 

heating. The  firat  aample  waa  collected  from  a  faacet  at  the  pumping  atation,  and  the  other  aamplea 

from  the  lake. 
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MABLBonoucn. 

Chemical  ExamvuUion  of  Water  from  the  North  Branch  of  Millham  Brook,  near 
ils  Entrance  to  Ihe  Mtllham  Brook  Stornge  Reservoir,  Marlborough. 


' 

1  ! 
1  i 

A.«.,^.c. 

"^^z^y 

A„o„.. 

1 

.™,., 

li 

i 

i 

1 

i 

i 

F 

i 

1 

liil 

1 

1 

11 

5   i  = 

ISflK 

so;s; 

HOT. 

.Un.  IS  . 

Apr'.  6 

Ju"rlS 

Pepul3 

Nov.   B 
D«,  13 

III:!!: 

V.."'Hhl, 
V.  eWiibl. 

alight. 

BIlRbt. 

B  Hiatal. 

V-.'Shght. 
V.aligbl. 

Blliht. 

BIIkM. 
Sltght. 

v',  niiiiit; 
eiigbt. 

o.n 

4. TO 
E.SD 

8.W 

.BM- 

:5 

lo'jtl 
.OSB. 

!038i 
.0242 

:= 

.J'... 

iooiw  i!8 

!ooio  las 

!oO4i'!60 
.0000., .00 
.0008,.14 

01 00 

003C 
(KriC 

i 

J;:sl;:; 

oo(«:  1:3s  1  I'.s 
0001    i.oe     1.3 

.MOO    o'.20  1  ill 

OOOOi    l.BO    ■  S.J 

, 

' 

i... 

.».].»., 

^6|^,^« 

OOOl  ■  108  1  I  * 

^ 

s.« 

2.n 

COM  MM 

OOOl     1  OB  1  I   4 

1      i 

Sort  to  iDilytH  ol  ISW :  Odor,  gaDarally  T«gaU>ble. 

Chemical  Examination  of  Water  from  Millham  Brook,  near  its  Entrance  to  the 
Millham  Brook  Storage  Reservoir,  Marlborough. 

[P»rt.p.r  100.000.] 


"^^B^- 

A....... 

il 
;» 

Iw 

.40 

.48 

:4o 

„™., 

1 

;■" 

oiso 

0^48 

o!4» 
o.so 

O.K 

1 

1 

■d 

T 

1^ 

J 

loOTI 

.01  w 

s 

'.aw 

p 

looo- 

.000 

!ooo> 

.OOOi 

t 

1 

IBST! 

isiis" 
rtvn 

184UI 
SOTS. 

Jo'o'is 

SA 

Ju"l2 
Aug.  8 

i! 

Di«tlncl. 

Slight. 
Hlltfhl. 

<  None. 
V..llgh.. 

Com, 

l!so 

0.4J 

slio 

KM 
2.0i 

!oo^'i 
!oao< 

.OOOfl 

.001 

.oin 
low 

ioiii 

!oi8! 
.0170 

.0030 

i 

.oooc 

'S 

.0000 
.OCMO 

l.fl 

^ 

1901 

O.Tl 

S.JI 

1.0J 

1 

r 

^n 

1 

... 

...> 

■•" 

,.» 

.-« 

.000 

1  (1 

hettl 

«■  — ' 

niilym  of 
l,e»«.ple 

wstoeol 

ctei 

•!S 

w. 

le.1« 
ok,  D 

CODll 

HflU 

gal 
emn 

■ongs 

■nd 
Ull 

X° 

ire" 

R°^i 

0" 
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MAKI.BOROUGH. 

Chemical  Examination  of  Water  from  Millham  Brook  Storage  Reservoir^ 
^  Marlborough. 

[ParU  per  100,000.] 


Uksidl'k  ok 

-.  i 

1 

o 

Appkaeakck. 

Evapora- 
tion. 

AVMOXIA. 

6 

c 

1 

0 

MlTBOOKN 
AS 

Oxygen  Consomeil 

Tnrbldlty. 

i 

00 

• 

i 

LoBBon 
Ignition. 

1 

Albuminoid,     j 

1 

• 

s 

B 

s 

• 

I 

1 

1 

s 

Sus- 
pended. 

i 

a 

I 

e 

i8»7.  ; 

18279 

Jan.    IS  ,  SIlKht. 

Blight. 

0.70 

. 

- 

.0018 

.0242 

.0230 

.0012 

.40 

.0170 

.0001 

.00 

- 

18445 

Feb.     8  1  Sllj^ht. 

V  Blight. 

O.60I 

4.50 

1.80 

.0102 

.0262 

.0238  .0024  .32 

.0180 

.0002 

.62 

1.8 

18715 

Mar.     8     Diotinct. 

Slight. 

0.67 

3.75 

1.60 

.0038 

.02561.02201.0036;  .22 

j.0150  .0000 

.62 

0.6 

18954 

Apr.    5    RliKht. 

Slight. 

0.63 

4.00 

1.26 

1.0046  .02.52!. 0172  .00801  .30 

'.0170 

.0001'  .60 

1.9 

19208 

May    10    Slight. 

Slight. 

0.6h\ 

3.35 

1.00 

.0016,. 0286  .0196,. 0090  .34 

.0180 

.0000,. 54 

0.9 

19408 

June    8    V.ellKht. 

Slight. 

0.90 

3.75 

1.60 

.0022 

.0298  .02621.0046,  .23 

.0030 

.0000 

.61 

1.8 

19763 

July   12    V  Blight. 

V.  Blight. 

0.94 

4.10 

1.75 

1.0020 

.02541. 0226,. 00281,. 25 

'.0020 

.0000 

1.62 

1.8 

20023 

Aug.    9     Distiact. 

Slight. 

0.92, 

4.45 

2.05 

'.0008 

.0810,. 0250 

.0060  .27 

.0000 

.0000  .73 

1.3 

20459 

Bept.  13     BllKht. 

Slight. 

0.90 

4.70 

2.20 

.0008 

.0330!.  0224 

.0106  .30 

.0020 

.0000  .75 

1.6 

20765 

Oct.    11     V.BllKht. 

V.  Blight. 

1.20 

4.76 

2.25 

.0010 

.0380  .0322  .0058  .30 

1.0030 

.0000 

.76 

1.7 

21079 

Nov.     8l  V.  Blight. 

ConB. 

0.98 

4.65 

2.00 

'  .0046!  .0342'  .0288  -0054  |  .36 

1.0030 

.0001 

1.66 

2.1 

21506 

Dee.  13 1  V.  Blight. 

Slight. 

0.99 

1 

_ 

0.83 
0.80 

4.75 

2.05 

.0042 

.0308  .0298  .0010 

;.86 
.80 
.5U) 

.0080 

1 

.0002 
.0001 

.63 

.64 

1 

.60 

1 

2.1 

AJV,  .  m 

1 
1897 

4.24 

1 

1.77 

i.OOSl 

1 

.0058 

1 
.0298  .0243  .0050 

.0068 

1.5 

Av. .. 

1896 

1 
4.44 

1.68 

1 

1 
.0806  .0248  .0058 

1 

.0088 

.0003 

1.8 

1           II 

Note  to  analynea  of  1897 :  Odor,  vegetable.    The  Iron  was  determined  In  eleven  Bamples,  the  aver- 
age amonnt  in  partfl  per  100,000  being  .0421. The  samples  were  collected  from  the  reservoir,  2  feet 

beneath  the  surface. 


Microscojncal  Examination  of  Water  from  Millham  Brook  Storage  Reservoir^ 

Marlborough, 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 


Jan. 

Feb 

Mar. 

Apr. 

May. 

June. 

Jaly 

Aug.  Sept. 

Oct. 

Nov 

Dec. 

Day  of  examination, .... 

19 

9 

9 

6 

12 

11 

15 

11 

14 

12 

11 

14 

Number  of  sample,    .... 

18279 

18445 

18715 

18954 

19208  19408 

19763 

20023  20459 

1 

20755 

2107V 

21506 

PLANTS. 

DiatomacesB 

592 

193 

4 

83  9,472;  2,028 

273 

1,180  1,384!2,092  382 

1,740 

ABterlonella, 

Synedra. 

Tabellaria 

592 
0 
0 

192 
1 
0 

0 

4 
0 

81 
2 
0 

9.472 
0 
0 

2,028 
0 
0 

0 

1 

272 

144 

1.^2 

896 

1,380 
4 
0 

604    364 

36       4 

1.552       0 

1,736 

4 
0 

Cyanophyceee 

0 

0 

0 

0 

0       42 

0 

50      60 

42       0 

0 

Anabssna 

CoBloBphserlum,    .... 

0 
0 

0 
0 

0 
0 

0. 
0 

0 
0 

42 
0 

0 
0 

6,      40 
86       20 

40,      0 

2       0 

1 

0 
0 

Algf&t 

0 

0 

0 

4 

1 

32 

11 

108         8 

214  142 

161 

Protococcus,         .... 

Kaphidiom 

Staurantruro,        .... 
Btaurogenfa,         .... 

0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 

8 
1 
0 
0 

0 
0 

1 
0 

16 

4 
2 
0 

4 
0 
1 
0 

102 
4 
2 
0 

0 
0 
4 
0 

40'    26 

96     84 

72,      4 

4     88 

i 

100 

13 

0 

48 
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MABLBOROUGH. 

Microscopical  EzamincUion  of  Water  from  Millham  Brook  Storage  Reservoir^ 

Marlborough  —  Concluded. 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


Jane. 


Jaly. 


Aug.;  Sept 


Oct. 


Nor. 


Dec 


ANIMALS. 
Bhlzopoda,    . 

Infusoria, 

Dloobryon,  . 

Euglena, 

Mallomonas, 

Bynura,         .       .       • 

Trachclomonas,  . 

Vermes 

Crustacea,    . 

JUiscellaneoHSt  Zooglcoa,   . 

Total,  .... 


0 

0 

0 

0 

0 

0 

0 

44 

2 

14 

91 

350 

7 

1 

0 
0 
8 
28 
8 

0 
0 

1 

0 

1 

2 
10 
0 
0 
0 

78 
2 
1 
0 

1 

308 
0 
3 

36 
2 

2 
0 
0 
0 
4 

0 
0 
1 
0 
0 

0 

0 

0 

2 

0 

1 

0 

0 

0 

0 

0 

pr. 

pr. 

0 

15 

0 

IS 

60 

0 

40 

10 

16 


36     180     154  260 


0 
0 
0 
0 
36 


0 
180 
0 
0 
0 


8 


pr. 


0     16 

88       2 

2,    38 

2       0 

60  204 


0|  pr. 


8       20 


48 

0 
0 

34 
0 

12 


40 


Oi      10 


10 


10 


651 


105 


33 


240    0,823 


2.150 


295  1 1,418 


1,656  2.512'  802 

I  j 


1,981 


Chemical  Examination  of  Water  from  Millham  Brook  Storage  Reservoir^  Marlbor- 

ough^  collected  near  the  Bottom, 

[Parts  per  100,000.] 


ioti. 

1 

o 

• 

O 

1 

o 

5 

3 

« 

^ 

fi 

18280 
18446 
18716 
1895.) 
19-2(^ 
10409 
19764 
20024 

20460 
20756 
21080 
21507 


Av.. 


Av.. 


1807. 

.Inn.  18 
Feb.  8 
Mar.  8 1 
Apr.  5 
May  10 1 
June  8 
July  12 
Aug.  9 

Si*pt.l3 
Oct.  11  I 
Nov.  8' 
Deo.  13  I 


189^ 


1896 


Appkarancb. 


2 

u 

a 
H 


*1 

a 


OQ 


u 

o 

•-^ 

o 


V.  Blight. 
V.  slight. 
Hllght. 
Blight. 
Slight. 
V  slight. 
Bliffht. 
Distinct. 

Blight. 
V.  Blight. 
Sl'ght. 
Slight. 


V.  slight. 

Slight. 

Slight. 

Slight. 

Slight. 

Cons. 

V.  slight. 

Cons., 

brown. 
Blieht. 
V.  slight. 
Cons. 
Cons. 


I 


1.20 
1.20 
1.60 
0.63 
0.80 
0.05 
1.95 
2.10 

4.00 
1.23 
1.02 
0.95 


1.47 


1.04 


Rksiduk  ok 

EVAPOBA- 
TION. 


I 


6.75 
6.05 
6.30 
4.00 
4.15 
4.05 
5.50 
5.00 

7.60 
4.70 
4.50 
4.50 


5.83 


5.07 


c 
o 


AUMOXIA. 


Albuminoid. 

• 

o 

• 

•c  . 

U8- 

pcndc 

Ui 

H 

CO 

2.65 

.0106 

2.50 

.0210 

2.40 

.0320 

1.35 

.0040 

1.60 

.0062 

1.70 

.0070 

2.35 

.0538 

2.55 

.0556 

3.15 

.0792 

2.50 

.0016 

1.00 

.003^ 

2.35 

.0046 

2.24 

.0233 

1.04 

.01d5 

.0322 

.0386 
.0358 
.0226 
.0266 
.0302 
.0370 
.0436 


.0312 
.0354 

.0348 
.0198 
.0208 
.0256 
.0262 
.0308 


.0422  .0338 
.0.358  .0308 


.0356 
.0312 


.0343 


.0331 


.0296 
.0262 


.0288 


.0271 


.0010 
.0032 
.0010 


.0028  .31 


.00.58 
.0046 


.30 
.22 


.0108  .23 
.0128  .24 


.0084  .26 


.0050 
.0060 
.0050 


0055 


,0060 


.29 

.46 
.42 


.82 


.31 


o 
B 

.c 


1 

NXTKOGEX ! 

AS 

H 

9 

P 

• 

:j 

M 

. 

5 

s 

g 

T, 

^ 

.*4 

•^m 

K 

y. 

'A 

1    o 

.37 
.38 
.36 


.0180  .0002 
.0100.0012 
.00701.0011 
.0150  .0003 
.0-200|.0000 
.0030!.  0000 


.0020 
.0020 

.0020 
.0000 
.0020 
.0090 


,0075 


0110 


0.79 
0.78 
0.88 
0.49 
0.50 
0.66 
1.05 
1.03 


.0000  1.16 

.0000  0.73 

.0001!  0.70 

.00031  0.66 

I 
I 


.0000 
.0000 


.0003 


0.79 


.0002 


0.82 


m 

3 


I?    ^ 


1.7 
l.T 
1.9 
0.0 
0.0 
1.3 
1.6 
1.7 

S.2 
S.l 
1.8 
S.1 


1.7 


1.5 


Note  to  analyses  of  1897:  Odor,  eensrally  distinctly  vegetable  and  occasionally  unpleasant.  The 
iron  was  determined  in  all  the  samples,  the  average  amount  in  parts  per  100,000  being  .1781.— —The 
samples  were  collected  from  the  reservoir,  2  feet  above  the  bottom. 
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MABSHFISLD. 

Wateb  Supply  of  Brant  Rock,  Marshfield.  —  Brant  Rock 

Water  Company. 

Chemical  Examination  of  Water  from  the  Well  of  the  Brant  Rock  Water  Company, 

[Parts  per  100.000.] 


■ 

B 
O 

•  * 

Appkabancb. 

• 

B 

a 

.AlCMOllIA. 

1 

1     NiTROOBV 
AS 

i 

a 

1 

o 

ate  of 
Collet 

• 

a 

• 

1 

i 

ealdiie  on 
Evapon 

• 

Ibu- 
mlnoid. 

■ 

e 

c 

i 

• 

f 

■ 

1 

s 

1^ 

s 

a 

i 

&5 

a 

H 

cc 

o 

»S        i 

k 

< 

U 

=« 

z 

O 

s 

^^ 

1897. 

19114 

Apr.  26 

None. 

V.  Blight. 

.00 

11.00 

.0002 

.0028 

3.07 

.0800 

.0000 

!    .00 

8.0 

.0000 

19770 

jQly   12 

None. 

f 

1 

None. 

.00 

11.40 

.0000 

.0018 

3.15 

1 

.0800 

.0000 

!    .00 

2.2 

.0020 

Odor,  none. The  samples  were  collected  from  a  faacet  at  the  pumping  station. 

Mattapoisett. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  under  Wareham  and 
Fairhaven  in  this  volume. 


Water  Supply  or  Maynard. 

Chemical  Examination  of  Water  from  White  Po?id,  Maynard. 

[Parts  per  100,000.] 


Kbsidub  cm 

1 

• 

a 

Apfbabxkob. 

Evapoba- 

Ammohia. 

NiTROOBV 

t 

1 

TION. 

1 

1 

AS 

a 

a 

a 

B 

1 

Albuminoid.     1 

i 

a 

9 

a 

•s 

1 

• 

a 

«i 

o 

Loss  on 
Ignitioi 

1 

i 

• 

o 

a 

1 

i 

si' 

c 

1 

1 

• 

t 

XL 

a 

B 
& 

• 

■ 

s 

o 
« 

tC 

Q 

H 

«> 

O 

H 

'*, 

H 

^ 

'/!         ' 

.  O 

% 

SQ 

O 

*m 

1M7. 

18864 

Mar.  U 

V.  Slight. 

y.  slight. 

.06 

2.40 

1.00 

.0006 

.0124 

.0106 

.0018 

1 

.28 

.0020.0000 

.16 

0.6 

19620 

June  21 

None. 

None. 

.02 

2.35 

1.05  1 

.0000 

.0186 

.0170 

.0016; 

.30  ■ 

.0020.0000 

1 

.13 

0.2 

20656 

Sept.  28 

V.  slight. 

v.  slight. 

.05 

2.05 

1.05 

.0000 

.0150 

.0150  .0000 

1          1 

.40 

.0000.0000 

.11 

0.6 

21678 

Deo.  28 

Slight. 

Slight. 

.10 
.06 

3.00 

1.00 

.0010 
.0004 

.0100.0100 

1 

.0140  -01»9 

.0000 

.34 

.0040.0000 
.0020  .0000' 

.20 
.15 

1.3 

Av..  ■ 

'•■••«••••• 

2.45 

1.02 

.0008 '.83 

1 

0,7 

Odor,  faintly  vegetable.  —  Nos.  18864  and  21678  were  collected  from  a  faucet  In  the  town,  and  the 
others  from  the  pond.  The  samples  collected  In  the  village  represent  pond  water,  mixed  with  a  con- 
dderahle  amoant  of  ground  water  which  finds  Its  way  Into  the  pipe  leading  from  the  pond  to  the  pump- 
ing station. 
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MEDFIEXiD. 


Medfield. 


Chemical  Examination  of  Water  from  a  Spring  in  Medfield, 

[Parts  per  100,000.] 


c 
o 

Apfkarakcb. 

■ 

c 
o 

Ammokia. 

1 

NITROOKK 

■** 

Ti 

AS 

1 

s 

a 

ate  of 
CoUe< 

? 

a 

• 

a 
5 

i 

esidtie  on 
Evapon 

• 

Ibu- 
minold. 

■ 

c 

i 

• 

e 
ft 

• 

^ 

Q 

H 

CO 

O 

M 

u* 

< 

O 

^ 

55 

1807. 

• 

19000 

July  24 

None. 

V.  Blight. 

.06 

8.40 

p 

1 

.0000 

.0028 

i 

.34 

.0080 

1 

.0000 

•3 

o 

a 

o 

• 

s 

«• 

_  o 

■• 

Co 

M 

•a 

■ 

>, 

a 

c 

H 

s 

o 

O 

p^ 
f^ 

k 

.12 

i.e 

.0000 

Odor,  none. The  eample  was  collected  from  a  spring  noar  Vine  Brook,  about  one-third  of  a  mile 

abovu  North  Street.    This  rprinK  Is  used  as  a  source  of  water  supply  by  a  large  straw  factory  and  by  a 
portion  of  the  village  of  Medfield. 


Water  Supply  of  Medfield  Insane  Asylum. 

The  tubular  wells  near  the  Charles  River,  which  were  formerly 
used  as  a  source  of  water  supply  for  the  Medfield  Insane  Asylum, 
were  abandoned  in  1897,  and  works  for  securing  a  supply  of  water 
from  Farm  Pond  in  Sherborn  were  constructed.  Water  is  drawn 
from  the  pond  by  gravity  to  a  pump  well  near  the  asylum,  from 
which  it  is  forced  to  a  covered  iron  tank.  Farm  Pond  has  an  area 
of  124  acres  and  a  watershed  of  200  acres,  excluding  the  area  of  the 
pond.  The  watershed  contains  no  permanent  population,  but  the 
shores  of  the  pond  have  been  used  to  a  considerable  extent  by  picnic 
parties  during  the  summer  months. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Medfield  Insane  Asylum,  in  regard  to  the  use  of  this  pond  as  a 
source  of  water  supply  for  the  asylum,  may  be  found  on  page  24  of 
the  annual  report  for  1896,  and  the  results  of  analyses  of  samples  of 
water  collected  during  the  investigation  made  by  the  Board  may  be 
found  on  page  306  of  the  same  volume. 


Water  Supply  of  Medford. 

For  information  regarding  the  water  supply  of  Medford  from  Spot 
Pond  and  for  analyses  of  samples  of  water  from  the  pond  see  pages 
226  and  227. 
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MEDFOBD, 

Chemical  Examination  of  Water  from  WrighVs  Pond,  Medford. 

[Parts  per  100,000.] 


Date  of  Collection. 

AprSAKANCB. 

rk8idck  on 
Evapora- 
tion. 

Amxovia. 

1 

e 
r 

c 
.65 

'  NiTBOOKK 
AS 

Oxygon  Consumed. 

1 

s 

Turbidity. 

1 

i 

5 

1- 

LoBBon 
Ignition. 

1 

Albuminoid. 

1    1   si 

• 

m 

1 

1 

i 

18384 

1807.   1 

Jan.   26 

! 

Slight. 

Slight. 

.47 

1 

6.00 

2.55 

.0016 

.0456 

.0318 

.0133' 

1 

.0070 

.0002 

.68 

2.8 

18661 

Feb*  24 

V.  Blight. 

V.  Blight. 

.40 

5.70 

2.40 

.0062 

.0314 

.0258 

.0056 

.55 

.0070 

.0001 

.40 

2.1 

18873 

Mar.  25 

,  Slight. 

V.  Blight. 

.35 

4.80 

1.95 

.0006 

.0152 

.0140.0012! 

.40 

.0120 

.0000'  .27 

1 
.0000". 52 

1*0 

19104 

Apr*  26 

Slight. 

Slight. 

.35 

4.30 

1.50 

.0012 

1 

.0286  .0186*. 0100 

.43 

.0000 

2.1 

10323 

May   25 

Slight. 

COOB. 

.43 

4.80 

1.75 

|.005l 

.0808.0228 

.0080'  .41 

.0080 

.0000  .57 

1 

1*9 

atyssi 

Aug.SO' Slight. 

V.  Blight. 

.53 

1 

5.50 

3.15 

.0006 

.0430.0334.00061.89  ! 

1          1          1         1 

.0000 

.0000  .83 

1.7 

21597 

Dec.  17     Decided. 

1 

Cons* 

.60 

1 

6.05 

2.05 

.0118 

1 

'  .0062 

.0252 
.0814 

.0188 
.0286 

.00e4!'.47 

.0078:  -AT 

.0480 
.0110 

.0003,  .54 

2.8 

At**  . 

•                  1 

.43' 

'5*44 

1 

2.10 

.0001 

.56 

2.0 

1 

1 

1       1 

1 

1 
1 

Odor  of  the  first  sample,  distinctly  flshy ;  of  the  second,  faintly  unpleasant,  beoomlng  faintly  fishy 

00  heating;  of  the  others,  vegetable. Nos.  18873, 19104  and  19328  were  oolleoted  from  a  faucet  at  the 

pumping  station ;  the  other  samples,  from  the  pond. 


Microscopical  Examination  of  Water  from  Wrights  Pond,  Medford, 

[Number  of  organisms  per  cubic  centimeter.] 


ANIMALS. 
Bhizopoda,  Actlnophrys, 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Sept. 

■ 

Dec. 

Bay  of  examination, 

Number  of  sample, 

80 
18384 

27 
18651 

27 

18873 

27 
19104 

27 
19328 

1 
20831 

21 
2159T 

PLASTTS. 

Diatoznaceee, 

Asterlonella, 

Meloslra, 

Bynedra, 

Cyanophyceas,  Ciathrocystis, 

ar». 

Rapbidlnm, 

Bcenedesmus, 


-    80 

90 

10 

852 

m 

560 

28 

10 

0 

436 

5 

12 

0 

0 

0 

148 

180 

0 

52 

80 

2 

236 

232 

680 

0 

0 

0 

0 

0 

60 

84 

St 

0 

14 

95 

49 

60 

0 

0 

8 

40 

4 

4 

0 

0 

6 

82 

0 

9 


846 

100 
106 
128 


976 

48 
172 
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MEDFORD. 

Microscopical  Examination  of  Walerfrom  WrighCs  Pond,  Medford —  Concluded. 

[Number  of  organtaoiB  per  cable  centimeter.] 


1807. 


Jan. 


Feb. 


Mar. 


Apr. 


May. 


ANIMALS— Cod. 
Infusoria 

Dinobryon, 

Euglena 

reridlniam, 

Bynnra 

Trachelomonas, 

Vermes,     .... 
Ml*cellaneou9,  Zo5gloea, 
Total,     .... 


Sept. 


568 

48 

0 

265 

7 

16 

0 

2 

0 

252 

0 

0 

12 

3 

0 

0 

•     0 

8 

524 

4U 

0 

0 

0 

2 

28 

2 

0 

0 

0 

0 

4 

0 

0 

8 

6 

4 

t 

1 

0 

0 

0 

4 

Dec 


70 

2 

0 

44 

0 
24 


60 


774 


176 


10 


20 
1,151 


110 


635 


25 


727 


10 


704 


Chemical  Examination  of  Water  from  Underdrains  beneath  the  Sewers^  Medford 

[Parts  per  100,000.] 


Date  of 

Collection. 

APPEARANCE. 

Residue  on 

Evaporation. 

Ammonia. 

Chlorine. 

AS 

Oxygen 

Consumed. 

• 
t 

G 

& 

1 

a 

2 

c 

a 

• 

§ 

1 

Albu- 
minoid. 

• 

m 
o 

*•> 

2 

• 

5 

• 

a 

s 

18818 

• 

10446 
20811 

1807. 

Mar.   18 

Jane  11 
Oct.   13 

1 

1  None. 
None. 
V.  alight. 

Slight. 
Slight. 
Slight. 

.02 
.00 
.05 

.02 

1 

,  20.20 
25.00 

35.80 

1 

.0440 
.0768 
.0544 

.0060 
.0056 
.0084 

8.80 

3.00 

10.02 

1 

.6500 
.0500 
.4800 

.0001 

1 

.0014 

.0000 

1 

.06 
.07 
.11 

6.0 
6.0 
0.7 

.0180 
.0280 
.0110 

Av.. . 

27.30 

1 

.0584 

.0067 

5.01 

1 

.6933 

.0008 

.08 

7.4 

.0160 

1 

Odor  of  the  first  sample,  distinctly  mouldy;  of  the  second,  distinctly  unplcaaant,  disappearing  on 

heating;  of  the  last,  none,  becoming  faintly  musty  on  heating. The  samples  were  collected  from  the 

underdraln  in  Boston  Avenue,  near  the  Mystic  River. 


Medway. 

The  advice  of  the  State  Board  of  Health  to  the  Medway  Water 
Company,  relative  to  a  proposed  water  supply  for  that  town  to  be 
taken  from  the  ground  near  Charles  River  east  of  Medway  Village, 
may  be  found  on  pages  28  to  31  of  this  volume.  The  results  of 
analyses  of  samples  of  water  collected  from  tubular  test  wells  in  the 
region  in  which  it  was  proposed  to  locate  the  works,  may  be  found 
on  page  235  of  the  annual  report  for  the  year  1896. 
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MELROSE. 


Water  Supply  of  Melrose. 

For  information  regarding  the  water  supply  of  Melrose  from  Spot 
Pond  and  for  analyses  of  water  from  the  pond,  see  pages  226  and  227. 


Water  Supply  of  Methuen. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  of  the  Methuen  Water 

Works, 

[Parte  per  100,000.] 


Date  of 

Collection. 

1 
Appkarancb.            i 

i: 

1 

s 

3 

e 
«i 

S 

1 

■ 

1 

18267 

Jan.   18 

None. 

None. 

.08 

18806 

Mar.  17 

None. 

None. 

.06 

19774 

July  13 

1  None. 

None. 

.11 

a05(» 

Sept.  16 

None. 

None. 

.03 

2DU4 

Sept.  16 

None. 

V.  alight. 

.00 

21301 

Nov.  18 

None. 

1 

None. 

.11 

.06 

Ay.«. 

i 

e 
o 


& 


7.00 
6.00 
7.80 
6.70 
0.70 
7.30 


7.04 


AxMomx. 


o 
e 


6 

B 

•c 


KiTitooKsr 

A8 


-c 


.0000 

.0006 
.0000 
.0000 
.0000 
.0006 


.0002 


.0040 
.0084 
.0080 
.0048 
.0036 
.0046 


.0038 


.25 
.81 
.24 
.26 
.26 
.29 


.27 


.0080 

.0002 

.06 

3.2 

.0030 

.0000 

.06 

2.7 

.0060 

.0012 

.17 

8.1 

.0030 

.0000 

.18 

3.1 

.0030 

.0000 

.16 

3.0 

.0020    .0001 

1 

.07 

4.3 

.0032 

.0008 

.10 

8.3 

.0100 
.0120 
.0020 
.0000 
.0000 
.0020 

.0062 


*  Where  more  than  one  aample  was  collected  in  a  month,  the  mean  anaiyala  for  that  month  haa  been 
naed  In  making  the  average. 

Odor,  none. No.  19774  was  oolleoted  from  a  faucet  at  the  pumping  atation;   the  remaining 

aamplea,  from  fauceta  near  the  pumping  atation. 

Chemical  Examination  of  Water  from  the  Covered  Reservoir  of  the  Methuen  Water 

Works. 

[Parte  per  100,000.] 


Date  of 

Collection. 

APPEARA.NCB. 

Besidnc  on 

Evaporation. 

AXMOVIA. 

Chlorine. 

KiTROGESr 
AS 

l' 

m 

M 

8 
,2 

i 

a 

• 

S 

i 

• 

1 

1 

Alba- 
mlnold. 

• 

i 
1 

i 

18268 

1897. 

Jan.   18 

None. 

None. 

.02 

!    8.90 

:.ooo4 

.0048 

.28 

.0080 

.0000 

1 
.06 

8.8 

.0070 

18807 

Mar.  17 

None. 

None. 

.03 

.    6.10 

.0006 

.0040 

.81 

.0030 

.0000 

.06 

2.7 

.0100 

19775 

July  13 

V.  alight. 

Slight. 

.12 

7.40 

.0000 

.0034 

i 

.26 

.0060 

.0003 

.18 

2.7 

.0280 

20656 

Sept.  16 

V.  Blight. 

Slight. 

.08 

7.00 

.0002 

.0044 

.28 

.0030    .0000 

.16 

3.1 

.0000 

21800 

Nov.  18 

1  None. 

None. 

.07 
.06  ' 

7.00 

.0004 

.0042 

.80 

.0030 

.0003 

1 
0001  ' 

.06 

4.3 

.0020 

At... 

7.28 

.0003 

.0043 

1 

1     .28 

.0034 

.10 

8.3 

.0004 

1 

Odor,  none.-— No.  21300  waa  collected  from  the  reservoir;  the  remaining  samples,  from  a  faucet 
near  the  reservoir.  « 
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MIDDLEBOROXJGH. 

Water  SuptLY  of  Middleborough  Fire  District,  Middle- 
borough. 

Chemical  Examination  of  Water  from  Ihe  Well  of  the  Middleborough  Fire  District. 

[Parts  per  100,000.] 


Date  of 

Collection. 

Apprasakcb. 

• 

c 

AXMOMIA. 

Chlorine. 

'     NiTROGKN 

Oxygen 

Consamed. 

to 
m 
« 

1 

1 

a 

• 

s 
H 

1 

i 

a 

i 

Albu- 
minoid. 

Nltratea. 

• 

n 

• 

*4 

18432 

1807. 

Feb.    3  , 

None. 

None. 

.08 

7.00 

.0000 

.0022 

.79 

.1050 
.0700 

.0000 

1 
.05 

2.5 

.0090 

18990 

Apr.  12 

None. 

None. 

.06 

6.60 

.0008 

.0022 

.75 

.0001 

.11 

2.7 

.0120 

19391 

June    7 

None. 

None. 

.08 

6.80 

.0000 

.0034 

.66 

.0550 

.0000 

.14 

8.2 

.0230 

20276 
20731 

Aug.  25 
Oct.     5 

Diailnct, 
milky. 
None. 

V.  alight. 
Slight. 

.17 
.07 

6.80 
6.80 

.0006 

.0006 

1 

.0040 
.0062 

.67 
.64 

.0350 
.0360 

.0000 
.0000 

.15 
.10 

2.3 

2.2 

.0350 
.0450 

21480 

Dec.     8 

V.  Blight. 

Slight. 

.12 

6.30 

.0018 

.0064 

.76 

.0480 

.0002 

.12 

3.0 

.0120 

Averages  by  Tears, 


- 

1888 

• 

- 

.00 

8.67 

.0001 

.0026 

.96  1 

.1494 

.0001 

- 

. 

. 

- 

1896 

- 

- 

.06 

6.74 

.0001 

.0028 

.74 

.0687 

.0000 

.08 

2.0 

.0187 

- 

1896 

- 

- 

.18 

6.64 

.0008 

.0038 

.72 

.0565 

.0000 

.09 

2.4 

.0288 

- 

1897 

- 

- 

.09 

6.28 

1 

.0006 

.0039 

.71 ; 

.0680 

.0000 

.11 

2.5 

.0227 

NoTB  to  analyaes  of  1897 :  OdoFi  none> The  aamplee  were  collected  from  a  faucet  at  the  pumping 

station,  while  pumping. 


Water  Supply  of  Middleton. 
(See  Danvers.) 


Water  Supply  of  Milford  and  Hopedale.  —  Milford  Water 

Company. 

A  statement  in  regard  to  a  case  of  lead  poisoning  in  Milford  and 
in  regard  to  the  presence  of  lead  in  samples  of  water  collected  from 
faucets  in  the  town  may  be  found  on  pages  31  and  32  of  this  volume. 
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MILFOBD. 

Chemical  Examinaiion  of  Wetter  from  Faucets  supplied  from  the  Works  of  the 

Milford  Water  Company. 

[Parte  per  100,000.] 


a 


o 


18424 
18086 
19386 
20330 
20758 


•  At. 


1897. 

F«b.  2 

Apr.  8 
June  6 
Aug.  30 
Oct.  12 


ApPKARAirCK. 


3 

1 

a 


a 


00 


e 


None. 
None. 
None. 
V  Blight. 
None. 


None. 
None. 
V.  Blight. 
Slight. 
None. 


.15 
.07 
.12 
.07 
.00 


.08 


8 


8.10 
8.20 
2.80 
8.50 
8.60 


8.34 


AmfomA. 


i 

6m 


s 


.0006 
.0004 
.0000 
.0006 
.0006 


.0005 


.0070 
.0064 
.0042 
.0046 
.0072 


.0057 


A 
U 


.28 
.28 
.22 
.80 
.32 


.28 


NlTKOOXV 
AB 


£ 

s 


8 


.0170 
.0180 
.0170 
.0180 
.0150 


.0170 


.0000 
.0000 
.0000 
.0000 
.0000 


.0000 


s 

i 


.21 
.16 
.20 
.17 
.10 


.17 


c 


1.8 
1.1 
0.0 
1.0 
1.8 


1.1 


.0050 
.0080 
.0120 
.0080 
.1400 

.0836 


Odor  of  the  first  three  Bamples,  none ;  of  the  fourth,  faintly  unpleasant,  dieappearlng  on  heating ;  of 
the  last,  faintly  vegetable. The  samples  were  eolleoted  from  a  fanoet. 


Water  Supply  op  Millbury.  —  Millbury  Water  Company. 

Chemical  Examinaiion  of  Water  from  the  WeU  of  the  Millbury  Water  Company, 

« 

[Parts  per  100,000.] 


I 

a 

9 
>5 


18582 
10066 
19502 
20314 
20810 
21614 


c 
o 

m 


Av... 


Av... 


1897. 

Feb.  20 

Apr.  17 
Jone  28 
Aag.28 
Oct.  15 
Dec.  20 


1807 


1896 


APPKARANOB. 


None. 
None. 
None. 
None. 
None. 
None. 


e 

I 


None. 
None. 
None. 
None. 
None. 
None. 


i 


.00 
.02 
.00 
.00 
.00 
.02 


.01 


.04 


I 

U 


4.80 
6.50 
4.40 
4.60 
4.70 
4.80 


4.07 


4.62 


AimonA. 


.0012 
.0100 
.0010 
.0008 
.0006 
.0002 


.0088 


.0008 


.0020 
.0080 
.0016 
.0022 
.0006 
.0010 


.0017 


.0044 


.22 
.82 
.10 
.20 
.20 
.24 


.28 


.25 


NrrROOEN 

AS 


$ 


>i 


s 

s 


.0150 
.0050 
.0230 
.0150 
.0050 
.0160 


.0282 


.0160 


.0000 
.0015 
.0000 
.0000 
.0000 
.0000 


.0002 


.0001 


I 

r 
& 


.00 
.00 
.06 
.02 
.01 
.08 


.08 


.06 


8.8 

4.7 
1.9 
2.8 
2.2 
8.0 


2.9 


2.1 


.0070 

.0030- 

.0080* 

.0020 

.0010 

.0020 


.0080 


.0104 


NoTB  to  analyses  of  1807 :  Odor,  none. —The  samples  were  oolleoted  from  a  fanoet  at  the  pamping 
station. 
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Water  Supply  of  Millis. 

Chemical  Examination  of  Water  from  the  Aqua  Rex  Spring,  MUlis, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appbaiulhcb. 

Residue  on 
Evaporation. 

AxMosriA. 

1 

s 

KiTBOOXN 
A8 

Oxygen 

Consumed. 

• 

i 

B 

•E 

1 

1 

B 

i 

• 

Albu- 
minoid. 

1 

7a 

Nitrites. 

• 

1 

10785 

1897. 

July  13 

None. 

None. 

.00 

6.36 

.0006 

.0008 

.61 

.1250 

.0000 

.00 

2.8 

.0000 

Odor,  none.  —  The  sample  was  collected  from  the  spring. 


Water  Supply  of  Milton.  —  Milton  Water  Company. 

The  water  supplied  by  this  company  to  the  town  is  purchased 
from  the  Hyde  Park  Water  Company.  Analyses  of  samples  of  the 
water  may  be  found  on  pages  196  and  197. 


Water  Supply  of  Monson. 

Chemical  Examination  of  Water  from  a  Faucet  in  Monson^  supplied  from  the 

Monson  Water  Works, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appkarakob. 

Besidoe  on 
Evaporation. 

Amvokia. 

6 

1 

NiTBOGBK 
AS 

Oxygen 

Consumed 

■ 

I 

B 

1 

6 

1 

i 

1 

Albu- 
minoid. 

i 

E 

■ 

18S74 

1897. 

Jan.   26 

None. 

None. 

.00 

4.60 

.0002 

.0084 

.12 

.0070 

.0002 

.00 

1.8   .0000 

18843 

Mar.  22 

None. 

None. 

.00 

2.90 

.0000 

.0018 

.11 

.0070 

.0000 

.01 

0.9 

.0090 

19340 

May  81 

None. 

None. 

.00 

9.20 

.0002 

.0008 

.18 

.0070 

.0000 

.05 

0.8 

.0150 

20004 

Ang.  4 

None. 

None. 

.00 

8.20 

.0002 

.0008 

.10 

.0100 

.0000 

.04 

1.1 

.0000 

80640 

Sept.  27 

None. 

None. 

.00 

9.00 

.0002 

.0008 

.11 

.0040 

.0000 

.02 

1.4 

.0550 

21481 

Deo.    7 

V.  slight. 

V.  slight. 

.02 
.00 
.00 

8.60 

.0008 

.0086 

.14 

.0090 

.0001 

.08 

1.7 

.0010 

At«*. 

1897 

5.42 

.0008 

.0019 

.12 

.0078 

.0000 

.02 

1.2 

.0128 

^v 

1896 

8.95 

.0004 

.0015 

.18 

.0106 

.0000 

.08 

1.7 

.0003 

Note  to  analyses  of  1897:  Odor,  none.  ^— The  samples  were  collected  from  a  fatieet  In  the  town. 
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MOXSON, 

Massaohusbtts  Hospital  fob  Epileptics,  Monson. 

The  advice  of  the  State  Board  of  Health  to  the  trustees  of  the 
Massachusetts  Hospital  for  Epileptics,  relative  to  a  proposed  water 
supply  for  the  hospital  to  be  taken  from  the  ground  in  the  vicinity 
of  the  Quaboag  River,  may  be  found  on  pages  26  and  27  of  this 
volume.  The  results  of  analyses  of  samples  of  water  collected 
during  the  investigations  made  by  the  Board  may  be  found  on  page 
241  of  the  annual  repoil  for  1896. 

Water  Supply  op  Turner's  Falls  Fire  District,  Montague. 

Chemical  ExamincUion  of  Water  from  Lake  Pleasant^  Montague, 

[Parts  per  100,000.] 


i 

a 


d 
e 


it 


18382 
18706 
19216 
19740 
20416 
21117 


Ay. 


18»7. 

Jan.  20 

Mar.  8 
May   11 

Jaly  7 
Sept.  8 
Nov.  10 


Appbabakcs. 


Slight. 
V.  slight, 
y.  slight. 
V.  slight. 
V.  slight. 
V.  slight 


0 

I 


a 


V.  slight. 
V.  slight. 
V.  slight. 
V.  slight. 
V.sUght. 
V.  slight. 


.06 
.05 
.08 
.01 
.04 
.18 


.06 


Kksidck  on 

Evapora- 

tion. 

• 

1 

SI 

1 

r 

2.26 

0.56 

2.15 

0.70 

1.85 

0.40 

1.00 

0.65 

2.45 

0.00 

2.55 

0.80 

2.19 

0.67 

AVXOVXA. 


Albnmlnoid. 

• 

i 

m 

1 

1 

1 

1 

QC 

.0040 
.0052 
.0006 
.0008 
.0002 
.0032 


.0028 


.0112 
.0084 
.0064 
.0082 
.0076 
.0104 


.0087 


.0100 
.0084 
.0060 
.0066 
.0064 
.0098 


.0079 


.0012 
.0000 
.0004 
.0016 
.0012 
.0006 


i 
i 


.0008 


.15 
.11 
.16 
.18 
.14 
.16 


.14 


NimOOBN 

AS 


i 
i 


.0000 
.0000 

.0080 
.0020 
.0000 
.0000 


.0008 


.0000 
.0000 


a 

a 
a 

8 

a 

o 

c« 

>1 

& 


3 


.18 
.17 


,0000'  .06 


.0003 
.0000 
.0000 


.0000 


.15 

.16 
.10 


.18 


0.6 
0.5 
0.3 
0.2 
0.5 
0.8 


0.5 


Odor,  faintly  vegotahle.    In  May  the  odor  became  flshy  and  oily  on  heating. The  first  sample 

was  collected  from  the  lake;  the  second,  from  a  fancet  at  the  pumping  station;  the  remaining  samples, 
from  a  fancet  in  the  village. 

Microscopical  Examination, 

The  OTguntBm  Vroglena  was  fonnd  in  small  numbers  in  the  sample  examined  in  January  and  the 
organism  Dinobryon  was  found  in  the  samples  examined  in  January,  March  and  November. 


Water  Supply  of  Nahant. 

(See  Swampscott,) 
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NANTXrCKET. 

Water  Supply  of  Nantucket.  —  WannacOmet  Water  Company. 

Chemical  Examination  of  Water  from  Wannacomet  Pond^  Nantticket, 

[Pnrtt  per  100,000.] 


• 

i 

1 

AprRAHAMOI. 

KR8IDDK  OH 

EVAPORA- 

TIOH. 

AMKOnA. 

1 
2.41 

NiTSOOBy 

AS 

• 

a 
• 

1 

1 

s 

1 

1 

1 
§1 

r 

1 

Albuminoid. 

1 

• 

S 

• 

■ 

1 

• 

1 

i 

00 

■ 

8 

s 

1 

18S08 

1897. 

Jan.  18 

V.  slight. 

V.allght. 

.03 

6.60 

1.40 

.0008 

.0132 

.0120 

.0012 

.0000 

.0000 

.00 

18422 

Feb.    1 

V.  Blight. 

V.  Blight. 

.02 

6.45 

1.40 

.0008 

.0218 

.0128 

.0000 

2.60 

.0020 

.0000 

.10 

18693 

Mar.    1 

V.  Blight. 

V.allght. 

.03 

6.60 

1.80 

.0008 

.0118 

.0100 

.0018 

2.47 

.0080 

.0000 

.16 

18075 

April  6 

V.  Blight. 

Blight. 

.02 

5.05 

1.55 

.0004 

.0138 

.0118 

.0020 

2.42 

.0000 

.0000 

.12 

10171 

May    4 

V.  alight. 

V.  Blight. 

.02 

6.80 

1.50 

1.0024 

.0152 

.0122 

.0080 

2.80 

.0080 

.0000 

.14 

10388 

June   2 

V.  Blight. 

V.allght. 

.08 

6.40 

1.85 

.0012 

.0186 

.0112 

.0024 

2.87 

.0030 

.0000  .10 

.0000  .12 

10731 

Jaly    6 

V.  Blight. 

V.  alight. 

.02 

6.50 

1.65 

.0018 

.0134 

.0124 

.0010 

2.42 

.0020 

10006 

Aug.   3 

Slight. 

V.allght. 

.06 

6.55 

1.65 

.0024 

.0176 

.0182 

.0044 

2.32 

.0000 

.0000 

.16 

20880 

Sept.  6 

Dlatlnet. 

Cona. 

.12 

7.10 

2.00 

.0000 

.0866 

.0156 

.0210 

2.28 

.0020 

.0000 

.26 

20625 

Sept.  22 

Slight. 

Blight. 

.80 

7.40 

1.05 

.0006 

.0868 

.0202 

.0106 

2.70 

.0000 

.0000 

.16 

20730 

Oct.     5 

Slight. 

V.allght. 

.20 

7.10 

1.66 

.0006 

.0288 

.0182 

.0106 

2.42 

.0020 

.0000 

.14 

21046 

Nov.   3 

V.  alight. 

Decided. 

.14 

7.85 

2.00 

.0036 

.0212 

.0174 

.0038 

2.41 

.0000 

.0000 

.14 

21467 

Dee.    6 

Decided. 

Cona. 

.20 

6.00 

1.60 

.0012 
.0014 

.0154 
.0186 

.0120 
.0187 

.0034 
.0049 

2.34 
2.42 

.0080 
.0016 

.0001 
.0000 

.11 

.18 

1 

Av.*. 

.08 

6.66 

1.58 

1.6 

*  Where  more  than  one  aample  waa  collected  In  a  month,  the  mean  analyala  for  that  month  haa  been 
nsed  in  making  the  average. 

Odor,  vegetable;  of  the  last  sample,  also  fishy. No.  21467  waa  collected  from  a  faucet  at  the 

pnmping  station;  the  remaining  samplea,  from  the  pond. 

Microscopical  Examination  of  Water  from  Wannacomet  Pond^  Nantucket, 

[Number  of  organisms  per  cnbic  centimeter  ] 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jone. 

July. 

Aug. 

8ept 

Oct. 

Oct 

Not. 

De& 

Day  of  examination, 
Number  of  aample,  . 

21 
18303 

6 

18422 

6 
18603 

8 
18975 

7 
10171 

5 
19888 

8 

10781 

6 

19996 

8 
20880 

2 
20625 

8 
20730 

6 

21045 

8 

21467 

PLANTS. 
Diatomcbceas,     . 

Asterlonella, 

Bynedra,     .... 

CyanopbyceOd,  Anabasna, 

AlflTSd, 

0 

0 
0 

0 

0 

e 

0 
6 

0 
0 

0 

0 
0 

0 

0 

197 

0 
166 

0 
0 

9 

0 

1 

0 

0 

28 

0 

20 

0 
2 

2 

0 
0 

0 

0 

4 

0 
4 

124 
0 

0 

0 
0 

1,920 
0 

2 

0 
2 

0 
9 

0 

0 
0 

716 
0 

2S 

19 

1 

44 
6 

114 

100 

8 

0 
S9 

No.  34.]    EXAMINATION  OP  WATER  SUPPLIES. 
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NANTUCKET. 

Microscopical  ExamimUion  of  Water  from  Wannacamei  Pond,  Nantucket— 

Concluded. 

[Namber  of  orfanUme  per  eubio  oentlmeter.] 


isrr. 

Jan. 

Feb. 

Mar. 

Apr.  Maj. 

Jone. 

Jnly. 

Aof. 

Sept 

Oct 

Oct. 

Not. 

Dec. 

ANIMALS. 

Infasorla,    .... 

Dlnobnron,        • 
Peridlnlum,        .       • 

Vermes,       .... 

CruBtaoea.  .... 

60 

60 
0 

0 
0 

6t 

48 
4 

0 
0 

14 

18 
0 

0 
6 

K9 

624 
2 

• 

196 

182 
11 

1 

0 

fO 

16 
0 

0 
0 

41 

42 
0 

t 

0 

1 

0 
0 

0 
0 

0 

0 
0 

4 
pr. 

0 

0 

0 

1 
0 

2 

0 
0 

0 

pr. 

4S8 

482 

1 

6 

pr. 

1,606 
1,000 

0 

JfUc«Uanwu$,  ZoiSgloM, .       • 

0 

0 

0 

0 

10 

40 

0 

6 

8 

40 

16 

6 

8 

Total,       .... 

60 

68 

14 

688 

212 

00 

47 

184 

1,632 

48 

788 

617 

1,784 

Chemical  Examination  of  Water  from  Wannacomet  Pond  after  Filtration. 

[Pftrtfl  per  100,000.] 


1 
1 

APPSABAirCB. 

• 

u 

Amcovia.. 

Chlorine.             i 

AS 

* 

1 

s 

M 

o 

i 

a 

1 

ES 

1 

a 
9^ 

6 

*t 

1 

1 

• 

a>0 

s 

s 

1 

20620 

1S97. 

Sept.  22 

V.  slight. 

V.  Blight. 

.28 

7.10 

.0020 

.0180 

2.86 

.0020 

.0000 

.12 

1.8 

.0650 

Odor,  dletinetly  vegetable,  becomlog  alio  graasy  on  heating.  — —  The  aample  waa  ooUeeted  from  a 
faaoet  at  the  pumping  atatlon,  while  drawing  water  from  the  Alter. 

Microscopical  Examination, 

IHatomaee»,  EunoHat2;  Oomphonema,!;  M8ridi4mt2;  ilTaeicuto,  2;  Synedra,6;  Tabellaria,A; 
TrleeraUtan,!.  Cyanophyc««,  Oalotpharium, 2.  Algm,  Arthrodevntu,  I;  Protoooectu,  11 ;  Scene- 
detmuttl;  8taura9trttm,li  Staurogenia,Vi.  Infnaorla,  (TiraMitm,  1;  IHnohr}fon,  1 ;  EugUna^Wfi; 
JPtridiniumt  2;  Tracheiomoruu,  1.    Vermes,  Anwea,  1.    Miaeellaneona,  Zodglaa,  100.    Total,  268. 


Water  Supplt  or  Natick. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Natick  i 
relative  to  a  proposed  additional  water  supply  for  the  town  to  be 
taken  from  the  ground  near  Lake  Cochituate,  may  be  found  on 
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pages  32  and  33  of  this  volume.  The  results  of  analyses  of  samples 
of  water  collected  from  test  wells  at  the  place  where  it  is  proposed 
to  locate  the  works  are  given  in  the  following  tables :  — 


Chemical  Examination  of  Water  from  Dug  Pond^  Natick, 

[Parte  per  100,000.] 


• 

1 

Apfxarawcb. 

Residue  ox 
Etapora- 

TIOK. 

Akmoxxa. 

m 

• 

S 

.88 

NlTBOGBKi 
AS           ' 

• 

•g 

a 

s 

■J 

i 

6 

S 

• 

1 

1 

Albomlnold. 

• 

1 

s 

i 

t 

1 

S 

1 

S 

5 

Sus- 
pended. 

1  1 

o  1  a 

18240 

Jan. 

12 

V.  Blight. 

V.  alight. 

.08 

6.40 

1.25 

.0184 

.0188 

.0182 

.0006 

1      1 

.0180  .0002 

1          1 

.24 

2.2 

18404 

Feb. 

1    1 

A    1 

Slight. 

V.aUght. 

.80 

5.80 

1.60 

.0062 

.0158 

.0150 

.0008 

.88 

.0270.0002 

.22 

2.5 

18670 

Ubt. 

I   1 

V.  Blight. 

V.aUght. 

.07 

5.70 

1.46 

.0142 

.0182 

.0164 

.0028 

.85 

.0260  .0010 

1 

.27 

8.0 

18M8 

April 

Slight. 

V.aUght. 

.07 

5.60 

1.86 

.0070 

.0164 

.0140 

.0024 

.86 

.0280'.0002 

.26 

9.8 

19146 

May 

V.  Blight. 

V.aUght. 

.12 

5.75 

1.80 

.0026 

.0246 

.0108 

.0048 

.85 

.0250.0002 

.28 

2.5 

19847 

Jane 

ijjv.  alight. 

V.  alight. 

.12 

4.05 

1.00 

.0010 

.0158 

.0184 

.0024 

.81 

.0180  .0000 

.17 

2.5 

19703 

July 

1 

V.  Blight. 

V.aUght. 

.11 

5.80 

1.46 

.0014 

.0220 

.0194 

.0026 

.88 

.0030.0001 

1 

.26 

2.1 

19956 

Aag. 

V.  Blight. 

V.alight. 

.07 

5.85 

1.70 

.0016 

.0220 

.0166 

.0064 

.82 

.0080.0000| 

.28 

2.8 

20888 

Sept. 

1    V.  Blight. 

V.aUght. 

.08 

5.25 

1.46 

.0008 

.0170 

.0184 

.0086 

.76 

.0080.0000' 

.22 

2.2 

20708 

Oct. 

^ 

V.  Blight. 

V.alight. 

.12 

5.25 

1.75 

• 

.0000 

.0172 

.0150 

.0022 

.82 

.0080.0000 

.22 

2.8 

21027 

Nov. 

V.  Blight. 

V.aUght. 

.16 

5.80 

1.80 

.0118 

.0224 

.0202 

.0022 

.82 

.0000  .0001 

1 

.30 

2.1 

21400 

Deo. 

1  ,V.  Blight. 

Slight. 

.20 

5.80 

1.10 

.0108 

.0206 

.0190 

.0016 

.84 

.0080.0000 

1 

.20 

2.7 

Averages  by  Tears. 


1888 

- 

- 

.18 

5.24 

1.09 

.0070 

1889 

- 

- 

.16 

5.55 

1.20 

.0046 

1890 

1         _ 

- 

.14 

5.86 

1.86 

.0027 

1891 

- 

- 

.00 

5.71 

1.45 

.0085 

1892 

- 

- 

.06 

5.88 

1.24 

1 

.0068 

1898 

- 

- 

.08 

5.28 

1.88 

.0062 

1894 

- 

- 

.10 

5.64 

1.66 

1 

.0060 

1895 

- 

- 

.18 

6.27 

1.86  ! 

.0044 

1896 

- 

- 

.15 

6.19 

1.77 

.0046 

1897 

- 

- 

.12 

5.41 

1.47 

.0068 

.0228 
.0242 
.0199 
.0207 
.0178 
.0192 
.0165 
.0191 
.0176 
.0192 


" 

- 

.66 

0197  .0046 

.71 

0166  .0088 

1 

.72 

0167 

.0040 

.69 

0185 

.0088 

.72 

0168.0084 

.71 

0182.0023 

.80 

0164.0027 

.87 

0147  .0029 

.86 

0166 

.0026 

.84 

1.0197.0003 

.0292.0004 

I 
.0227]. 0002 

.0826'. OOOS' 

.0828.0001 

I 
.0103.0008  .28 

.0218  .0001,  .21 


.0812.0001  .24 

I  ' 

.0290,.0002  .25 

.! 
.0180' .0002  .25 

i  It 


2.T 
2.4 
2.4 
2.1 
2.8 
2.6 
2.8 
2.4 


NOTS  to  analysea  of  1807 :  Odor,  diatlnctly  vegetable,  occaalonally  moiildy  and  nnploaaant. 
aamplea  were  collected  from  the  pond.  For  monthly  record  of  height  of  water  in  thla  pond, 
247. 
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Microscopical  Examination  of  Water  from  Dug  Pond^  Natick. 

[Number  of  orgmnlsms  per  cable  centtmeter.] 


1807. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Aag. 

Sept.  Oct. 

Nov. 

Deo. 

Day  of  examinatloo,  .... 
Namber  of  sample 

13      8 

18340 18404 

2 
18870 

3 
18043 

4 

19146 

2 

10847 

8 

19703 

8 

10960 

2 
20333 

6 
20708 

8        2 
21027  21400 

PLANTS. 
Diatomaceeo,      .... 

Asterionella,        .... 

MelOMlra, 

Tabellaria 

Oyanophyceeo 

Cceioppharlam,    .... 
Microcystis 

Aigr»t 

825 

628 

2 

188 

0 

0 
0 

• 

1 

10 

0 
0 
6 

0 

0 
0 

0 

142 

2 

0 

116 

0 

0 
0 

0 

460 

8 
120 
800 

0 

0 
0 

0 

427 

14 

0 

888 

0 

0 
0 

0 

97 

8 

6 

84 

0 

0 
0 

1 

11 

0 
7 
0 

62 

0 
66 

10 

90 

0 
18 
62 

268 

40 
238 

0 

41 

1 

0 

89 

2 

0 
2 

0 

90 

6 

10 
88 

2 

0 
2 

26 

268 

18 

166 

88 

2 

2 
0 

80 

1,624 

1,000 
194 
876 

0 

0 
0 

4 

ANIMATi). 
Bhlzopoda,  Actloophrys,    . 

Infusoria, 

DlDobryoD, 

Vermes, 

Crustacea,  Cyclops,    . 

0 

0 
0 

1 

0 

0 

4 
0 

0 

0 

0 

11 
0 

0 
pr. 

0 

81 

28 

1 
0 

0 

750 
740 

0 

0 

0 

1 

1 

0 
0 

0 

482 

432 

0 
0 

0 

2 

0 

0 
0 

0 

2 

2 

0 
0 

0 

48 

86 

2 

0 

2 

214 

208 

2 

0 

0 

10 
8 

0 
0 

Ifi9ceUanwu9t  Zo'dgloa,   . 

5 

90 

20 

5 

5 

5 

20 

10 

5 

10 

0 

15 

Total, 

832 

104 

173 

487 

1,182 

104 

635 

370 

60 

176 

618 

1.668 

Table  showing  Heights  of  Water  in  Dug  Pond  on  the  First  of  Each  Month  in  1897. 

[High-woter  mark  is  13.0  feet  ] 


Jan.  1, 
Feb.  1, 
Marobl, 
April  1, 
May  1. 
Jane  1, 


1897. 


Heisht  of 
Water. 


Feet. 
8.92 


9.68 
10.26 
12.26 
12.42 
11.92 


1897. 


Jaly  1, 


Aug.  1, 


Sept.  1, 


Oct.   1. 


Nov.  1, 


Deo.  1, 


Helirht  of 
Waier. 


Feet. 
11.17 


10.26 


9.68 


8.83 


7.92 


8.42 
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Chemical  Examination  of  Water  from  Tubular  Test  Wells  in  Natick. 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appsabaxcb. 

Reildne  on 
Evaporation. 

Ammomia.. 

1 

NiTXOGBN 
AS 

* 

•g 

a 

s 
O 

1 

1 

1 

^ 

1 

1 

Alba- 
mlnoM. 

• 

1 

• 

1 

i 

20401 
20402 

1897. 

Sept.  18 

Sept.  13 

Dletlnot, 

clayey. 

V.  slight. 

Cons. 

sandy. 
Slight. 

.02 

.00 

6.10 
4.00 

.0002 
.0002 

.0010 
.0002 

.22 

.20 

.0000 
.0000 

.0000 
.0000 

.04 
.00 

1.9 
1.4 

.0000 

.0010 

Odor,  none. The  first  sample  was  colleeted  from  well  No.  2;  the  eecond,  from  well  No.  1. 

Theee  test  wells  are  located  near  Lake  Coebitnate,  in  the  area  bonnded  by  the  Worcester  tnmpike,  the 
BaxonTiUe  branch  of  the  Boston  ft  Albany  Railroad  and  the  sonthem  divisioD  of  the  lake. 


Water  Supply  op  Needham. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Needham, 
with  reference  to  the  protection  of  the  purity  of  the  water  supply 
of  the  town,  may  be  found  on  pages  92  and  93  of  this  volume. 

Chemical  Examination  of  Water  from  the  Needham  Water  Works, 

[Parts  per  100,000.] 


Date  of     ' 

CoUecUon. 

Appbakahob. 

• 

1 

Ammokia. 

• 

i 

NlTSOGBV 
AS 

Oxygen 

Oonsnmed. 

i 

• 

• 

g 

1 

1 

1 

Alba- 
minoid. 

• 

J 
1 

SB 

1 

1 

1  ' 

• 

1 

10715 

1807. 

Jaly    6 

None. 

None. 

.00 

6.00 

.0000 

.0020 

.82 

.1000 

.0000 

.06 

1.8 

.0000 

Averages  by  Tears, 


- 

1898 

- 

<- 

.00 

5.28 

.0000 

.0007 

.63 

.1280 

.0000 

.06 

1.9 

.0000 

- 

1804 

- 

- 

.01 

6.18 

.0018 

.0006 

.06 

.1867 

.0000 

.01 

1.7 

.0020 

- 

1800 

- 

- 

.00 

6.05 

.0000 

.0009 

.90 

.1576 

.0000 

.02 

2.0 

.0010 

- 

1897 

- 

- 

.00 

5.90 

.0000 

.0020 

^82 

.1600 

.0000 

.06 

1.8 

.0000 

NoTB  to  analysis  of  1897:  Odor,  none.' 
fountain. 


The  sample  was  collected  from  a  fanoet  at  a  drinking 


Water  Supply  or  New  Bedfoed. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  New 
Bedford,  with  reference  to  the  protection  of  the  purity  of  the  water 
supply  of  the  city,  may  be  found  on  pages  91  and  92  of  this  volume. 
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Chemical  Examinaiian  of  Water  from  the  Conduit  of  the  New  Bedford  Water 

Works. 

m 

[Parts  per  100,000.] 


o 
o 


a 

O 

S 


18887 

18611 
138&3 


1997. 

Jbd.  25 

Feb.  23 
Mar.  23 


19185!  Apr.  28 


10880 
10583 
10911 
20245 
20053 
20051 
21815 
21728 


Ay. 


May  20 
Jane21 
Jalyao 
Ang.23 
Sept.27 
Oct.  25 
NOT.22 
Deo.  81 


APrBABA>CB. 


I 


s 


V.  Blight. 
V.  alight. 
V.aUgbt. 
V.  alight. 
V.  slight. 
V.  alight. 
V.  slight. 
V.  Blight. 
V.allght. 
V.  slight. 
V.  slight. 
V.  Blight. 


V.  Blight. 
V.  slight. 
Blight. 
Cons. 
Blight. 
V.  slight. 
Blight. 
V.  slight. 
Blight. 
V.  slight. 
V.  slight. 
Blight. 


1.50 
1.20 
0.85 
1.25 
1.60 
1.78 
1.65 
1.25 
1.82 
1.15 
1.18 
1.70 


1.41 


REsrouB  ow 
EvAPORa- 

TIOH. 


^ 
2 

^ 


26 


I 


6.40 
5.55 
8.75 
4.80 
4.65 
5.10 
5.85 
4.75 
5.50 
4.50 
5.40 
6.80 


5.17 


8.40 
2.50 
1.60 
1.05 
2.00 
2.60 
2.50 
2.85 
8.15 
2.25 
2.45 
8.40 


2.55 


AmcoiriA. 


I 


Albuminoid. 


I 


.0060 
.0024 
.0020 
.0010 
.0010 
.0008 
.0004 
.0018 
.0006 
.0022 
.0060 
.0054 


> 


.026-J  .0262 


.0021 


.0184 
.0158 
.0100 
.0200 
.0286 
.0254 
.0284 
.0262 
.0204 
.0288 
.0206 


.0176 
.0152 
.0170 
.0254 
.0102 
.0286 
.0250 
.0286 
.0256 
.0282 
.0264 


.02U.0227 


.0000 
.0008 
.0006 
.0090 
.0006 
.0044 
.0018 
.0084 
.0016 
.0008 
.0006 
.0042 


.0017 


.67 
.70 
.58 
.50 
.50 
.47 
.55 
.58 
.56 
.66 
.64 
.70 


.50 


NrrEooBir 

AS 


.0070 


.0001 


.0080.0000 
.0050.0002 


I 

a 


8 


.0060 
.0060 
.0060 
.0100 
.0000 
.0020 
.0070 
.0070 
.0070 


.0052 


.0000 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0008 
.0001 


.0001 


1.24 
1.05 
0.70 
1.06 
1.28 
1.28 
1.66 
1.06 
1.20 

o.n 

1.02 
1.88 


1.8 
1.0 
0.6 
1.1 
0.6 
0.8 
1.1 
1.1 
1.8 
1.4 
1.8 
1.6 


1.15     1.1 


Odor,  diatinotly  yegetable. The  samples  were  collected  from  the  conduit,  at  ita  eotrance  to  the 

receiTtng  reservoir,  and  repreaent  water  from  the  storage  reaenroir.    For  monthly  reoord  of  height  of 
water,  see  page  252. 

Microscopical  Examination  of  Water  from  the  Conduit  of  the  New  Bedford 

Water  Works, 


[Number  of  oiganlsnib  per  onbie  centimeter.] 


1897. 

, 1898. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jans. 

July. 

Aug. 

Oct 

Oct. 

Hot. 

Jan. 

Day  of  examination, 
Namber  of  sample. 

27 
18887 

25 

18611 

26 
18858 

20 
10185 

28 
10880 

22 

10533 

28 
10011 

24 

20245 

4 
20653 

26 
20051 

23 
21815 

8 
21728 

PLANTB. 
BiatomaoeflD,   «... 

Asterlonella,     .... 
C7a]ioph7ce8a,MeriBmop«Bdia, 
AlffBB,  Protoooocns, 

0 
0 

0 

1 

0 
0 

15 
14 

0 

0 

4 
0 

0 

0 

1 
0 

0 
0 

0 
0 

0 
0 

1 
0 

V 
t 

0 
0 

f 

IT 

1 
0 

0 
0 

0 
0 

0 
0 

102 

06 

0 
0 

f 

0 

0 
0 
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Microscopical  Examination  of  W^jUer  from  the  Conduit  of  the  Neio  Bedford 

Water  Works  —  Concluded. 

[Number  of  organisms  per  cubic  centimeter.] 


1807. 

:1898. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jnljr. 

Aug. 

Oct.  ,  Oct. 

1 
Not. 

Jan. 

ANIMALS. 
Bhizopoda,  Diffiagla, 

Infusoria, 

Dinobryon 

0 

14 
12 

0 

t 

0 

0 

18 
U 

0 

0 
0 

0 

1 
0 

1 

0 
0 

0 

0 
0 

0 

1 
0 

0 

2 
0 

0 

0 
0 

1 
0 

1 
0 

0 

0 
0 

JflscellanwM,  ZoOgloM, 

15 

20 

0 

0 

0 

25 

45 

10 

10 

8 

6 

5 

Total 

80 

20 

38 

4 

2 

20 

76 

80 

13 

8 

108 

7 

Chemical  Examination  of  Water  from  Little  Quitiacas  Pond,  LakeviUe 

[ParU  per  100,000] 


18850 
10684 
20661 
21712 


Av. 


1 

o 

S 


1807. 

Mar.  23 

Jane  21 
Sept.  27 
Deo.  29 


Appbaraxcx. 


h 

9 


i 


o 
u 


Slight. 
V.  Blight. 
V.  Blight. 
Slight. 


Slight. 
V.  Blight. 
V.  Blight. 
Slight. 


.20  I 
.22 
.16 
.10 


.18 


RasIDUB  OM 

EVAPORA- 

Tioar. 

• 

o 

3 

1 

^1 

r 

2.00 

0.86 

2.80 

0.06 

8.06 

i.ao 

3.40 

1.30 

8.04 

1.07 

Akmohxa. 

.64 

Albuminoid. 

i 

6m 

• 

1 

1 

s 

s 

• 

1 
si 

00 

.0000 

.0264 

.0160 

.0104 

.0020 

.0172 

.0142 

.0030 

.63 

.0002 

.0162 

.0162 

.0010 

.56 

.0002 

.0166 
.0188 

.0140 

.0026  .61 

.0042  .66 

1 

.0007 

.0146 

NmoGsx 

AS 


I 


I 


.0050.0000 


.0020; .0000!  .84 


o 

a 


s 

s 


o 


.30 


.0000'. 0000, 

I     ' 

.0010.0000 


.0020 


.0000 


.ss 

.20 


.80 


0.6 
0.6 
0.0 
1.1 

0.7 


Odor  of  the  first  three  samplea,  distinctly  vegetable;  of  the  last^  none,  becoming  faintly  vegetable  oa 

heating. The  samples  were  collected  from  the  pond.    For  monthly  record  of  height  of  water  in  this 

pond,  see  page  252. 
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ChemiccU  Examination  of  Water  from  Oreai  Quittacas  Pond^  Laheville, 

[ParU  per  100,000.] 


I 


18861 
10686 
20660 
21711 


Av. 


d 
o 
3 

fi 

u 
o 


1897. 
Mar.  23 


Appsahahci. 


S 

a 


I 


V.  alight. 


June  21  ;  None. 
Sept.  2?! 'v.  Blight 


Dm).  29 


V.  slight. 


y.elight.,.67 
V.  Blight.,. 60 
V. Blight.  .43 
V.  Blight.  .46 


.64 


Rbsidds  on 

EVAPOKA- 
TION. 

AimOSLL 

• 

.57 
.62 

.68 

.64 

1 

Loss  on 
Ignition. 

* 

1 

Albuminoid. 

• 

1 

1 

1 

• 

8.40 
8.86 
8.60 
8.90 

1.26 

1.40 
1.86 
1.40 

.0006 

.0010 
.0000 
.0002 

.0006 

1 

.0180 
.0160 
.0186 
.0166 

.0160 

.0170 
.0188 
.0122 
.0164 

.0148 

.0010 
.0022 
.0014 
.0002 

.0012 

8.66 

1.47 

.68 

NlTHOaBM 


I 


I 


.0000 
.0000 
.0000 
.0010 


.0002 


.0002 
.0000 
.0000 
.0000 


.0000 


i 


a 
o 

a 
6 


.02 
.60 
.67 
.68 


.68 


0.8 
0.6 
0.6 
1.0 

0.7 


Odor,  vegetable. The  Bamplee  were  colleoted  from  the  pood. 


Chemical  Examination  of  Water  from  Long  Pond^  Lakeville, 

[Parts  per  100,000.] 


• 

Appsabaxob. 

Kksiddb  ow 

EVAPOBA- 

tiob. 

AMMOVIA. 

.56 

NlTBOOBN 

AS 

• 

1 

a 

1 

i 

1 

i 

o 

1 

5 

1 

Albamlnold. 

1 

i 

s 

• 

1 

1 

i 

Sus- 
pended. 

i 
1 

18862 

1S97. 

Mar.  28 

1 

V.  Blight. 

V.  slight. 

1 

i.io' 

8.06 

1.00 

.0004 

.0190 

.0182 

.0008 

.0030 

.0002 

.88 

0.8 

19632 

June  21 

V.  slight. 

V.  slight. 

1.10 

8.96 

1.86 

.0010 

.0166 

.0160 

.0016 

.49 

.oooo.ooooj 

.02 

0.6 

90662 

Sept.  27. 

Slight. 

Blight. 

0.68 

8.60 

2.00 

.0002 

.0288 

.0224 

.0014 

.66 

.0000.0000 

.74 

0.8 

21713 

Dee.  29 

V.  slight. 

V.  slight. 

1.02 

0.96 

1 

4.60 

2.26 

.0002 
.0004 

.0220 
.0208 

.0208 
.0191 

.0012 
.0012 

.64 
.56 

.0010 
.0010 

.0000 
.0000 

.96 

.87 

1.0 

At... 

4.00 

2.00 

0.6 

Odor,  dlstineily  Tegetable^— The  samplei  were  eoUeoted  from  the  pond. 
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NEW  BEDFORD. 

Table  showing  Heights  of  Water  in  Acushnet  Reservoir  and  Little  Quittacas  Pond 

on  the  First  of  Each  Month  in  1897. 


1S07. 

AcnthDet 
Keserroir. 

Distance  be- 

low  Hlffb- 

water  Mark. 

Little  QnltU- 
oas  Fond. 

Distance  be- 
low High- 
water  If  ark. 

1S97. 

Acushnet 
Beserrolr. 

Distance  be- 
low High- 
water  Mark. 

LltUe  Qoltia- 
caaPMid. 

Dtatanoe  be- 
low Higb- 
waterMaxk. 

Jan.  1, . 
Feb.  1,. 
Mar.  1,.       .       .       . 

April  1 

May  1 

June  1, .       . 

Feet. 
0.88 

0.08 

0.00 

0.17 

0.00 

0.00 

Feet. 
0.68 

0.21 

0.08 

0.8S 

0.88 

0.88 

Jaly  1 

Ang.  1| . 

Sept.  1 

Oct.   1, . 
Not.  I, . 
Dec.  1,  •       . 

FeeL 
0.25 

0.17 

0.00 

0.88 

1.7ft 

0.68 

Feet. 
0.42 

1.08 

1.58 

S.08 

2.02 

2.00 

Water  Supply  or  Newburyport. 

Chemical  Examinalion  of  Water  from  the  Newburyport  Water  Works. 

[Parte  per  100,000.] 


m 

e 
e 

1 

APPSAnAMCB. 

AHMOiriA. 

NiTEooxjr 

A8 

• 

■8 

Date  of 
GoU 

1 

•u 

1 

§2. 

1 

1 

6 
e 

1 

■ 

i 

J 

Oxygen 
Com 

1 

•*< 

i 

1S07. 

18282 

Jan.   18 

Diatlnot, 

V.  alight. 

.28 

7.00 

.0004 

.0028 

.66 

.0180 

.0002 

.00 

2.6 

.0680 

18608 

Feb.  15 

clayey. 

Dlatinct, 

milky. 

V.aUgbt. 

.10 

6.70 

.0006 

.0020 

.47 

.0800 

.0000 

.01 

2.2 

.0870 

18774 

Mar.  15 

Distinct, 
milky. 

V.  alight. 

.10 

8.00 

.0002 

.0016 

.48 

.0280 

.0000 

.01 

2.2 

.0860 

10068 

Apr.  20 

y.  slight, 
milky. 

V.  alight. 

.07 

6.00 

.0004 

.0026 

.46 

.0280 

.0000 

.06 

2.6 

.0800 

10260 

May   17 

Distinct, 
milky. 

SUght. 

.28 

6.00 

.0010 

.0112 

.44 

.0160 

.0001 

.16 

2.6 

.0160 

10480 

Jane  14 

V.  Blight. 

Slight. 

.02 

8.80 

.0004 

.0028 

.42 

.0800 

.0000 

.10 

2.7 

.0190 

10821 

July  19 

V.  alight. 

V.  alight. 

.10 

6.00 

.0004 

.0022 

.40 

.0120 

.0000 

.06 

2.8 

.0120 

20106 

Aag.  16 

None. 

V.aUght. 

.16 

8.70 

.0012 

.0024 

.47 

.0220 

.0000 

.06 

2.T 

.0240 

20607 

Sept.  20 

V.  alight, 
milky. 

None. 

.07 

8.70 

.0008 

.0080 

.45 

.0150 

.0000 

.10 

2.6 

.0060 

20827 

Oct.  18 

V.  slight, 
milky. 

V.aUght. 

.12 

6.80 

.0008 

.0046 

.47 

.0880 

.0000 

.06 

2.T 

.0080 

21240 

Nov.  15 

Slight. 

None. 

.16 

6.60 

.0012 

.0084 

.63 

.0460 

.0001 

.06 

8.4 

.0280 

21608 

Deo.  20 

DUtlnot. 

BHght. 

.22 
.18 

8.10 

.0012 

.0084 

.62 

.0280 
.0267 

.0001 

.14 

8.6 

.0180 

Av.  1. 

• 

6.88 

.0007 

.0042 

.48 

.0000 

.07 

2.7 

.O2S0 

Odor,  none.  — The  first  fonr  aamplea  wero  ooUected  from  a  fkaoot  tn  the  town;  the  remaining 
aamplea,  from  a  faucet  at  the  pumping  station. 
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NBTVTON. 


Water  Supply  of  Newton. 


Chemical  Examination  of  Water  from  a  Faucet  at  the  Newlon  Water  Works 

Pumping  Station. 

[ParU  per  100,000.] 


• 

APPKAKAirCB. 

J 

AmioMiA. 

NITBOOXM 
AS 

• 

• 

5 

1 

Date  of 
Coll 

S 
1 

• 

i 

i 

s 

i^ 

mm 

< 

fi 

1 

1 

5 

Oxjgen 
Com 

1 

m 

t 

18»7. 

18404 

Feb.  16 

I^ODe. 

V.ilight. 

.06 

8.10 

.0004 

.0022 

.60 

.0330 

.0000 

.02 

8.0 

.0600 

19081 

Apr.  90 

None. 

Slight. 

.02 

4.  TO 

.0010 

.0024 

.42 

.0800 

.0000 

.08 

2.8 

.0080 

10687 

Jane  22 

Nooe. 

Nooe. 

.00 

6.00 

.0000 

.0014 

.42 

.0820 

.0000 

.04 

2.3 

.0000 

lOlll 

Ang .  10 

None. 

V.  slight. 

.08 

8.00  ! 

.0000 

.0024 

.42 

.0160 

.0000 

.07 

8.0 

.0000 

20821 

Oct.   18 

None. 

Nona. 

.08 

8.20 

.0008 

.0060 

.46 

.0660 

.0000 

.09 

2.7 

.0010 

SI812 

Dee.  20 

V.  alight. 

Slight. 

.18 

0.80 

.0002 

.0020 

•60 

.0460 

.0000 

.11 

8.8 

.0080 

Averages  by  Tears. 

. 

1888 

^ 

. 

.01 

4.64 

.0009 

.0111 

.86 

.0072 

.0001 

. 

. 

. 

. 

1889 

. 

.01 

4.01 

.0002 

.0061 

.80 

.0119 

.0001 

_ 

. 

_ 

. 

1802 

. 

• 

.02 

6.18 

.0000 

.0028 

.86 

.0190 

.0001 

. 

2.4 

.0179 

. 

1893 

. 

• 

.08 

6.08 

.0004 

.0019 

.88 

.0104 

.0000 

.09 

2.3 

.0119 

. 

1804 

. 

. 

.08 

6.99 

.0001 

.0021 

.40 

.0167 

.0000 

.06 

2.7 

.0110 

• 

1896 

. 

. 

.08 

6.86 

.0001 

.0028 

.42 

.0230 

.0000 

.06 

2.4 

.0146 

« 

1896 

• 

. 

.02 

6.70 

.0007 

.0024 

.41 

.0260 

.0000 

.06 

2.6 

.0108 

" 

1897 

"• 

•" 

.04 

6.80 

.0006 

.0027 

.46 

.0360 

.0000 

.07 

2.8 

.0122 

KoTX  to  aoalyaea  of  1897:  Odor,  none.— —The  aamplea  were  eoUeated  from  a  faneet  at  the  pomp- 
log  ttation. 

Chemical  Examination  of  Water  from  the  Covered  Distributing  Reservoir  of  the 

Newton  Water  Works, 

[Farts  per  100,000.] 


• 

1 

Appkabahcx. 

4 

r 

AXXOXIA. 

MlTKOOXX 
AS 

i 

1 

a 

■ 

to 

1 

J 

1 

1 

•9 
O 

a 

is 

< 

t 

ss 

S 

1 

1 

J 

1897. 

18406 

Feb.  16 

None. 

Cons., 
Iron. 

.08 

6.80 

.0004 

.0084 

.49 

.0800 

.0000 

.08 

8.0 

.1000 

19062 

Apr.  20 

None. 

Slight. 

.02 

6.80 

.0010 

.0080 

.46 

.0800 

.0000 

.07 

2.7 

.0060 

19588 

June  22 

V.  slight. 

V.  Blight. 

.00 

0.00 

.0000 

.0018 

.40 

.0360 

.ouoo 

.06 

2.9 

.0100 

20112 

Ang.  10 

V.  slight. 

Cons. 

.00 

7.60 

.0000 

.0064 

.44 

.0180 

.0000 

.18 

8.2 

.2200 

20822 

Oct.  18 

V.  slight, 
milky- 

Cons. 

.08 

7.80 

.0004 

.0086 

.46 

.0460 

.0000 

.16 

8.8 

.0470 

1 

21018 

Dec.  20 

Decided. 

Cons. 

.09 

8.40 

.0028 

.0080 

.68 

.0180 

.0000 

.00 

8.0 

.0280 

Averages  by  Years. 

. 

1802 

. 

. 

.08 

6.40 

.0022 

.0088 

.86 

.0240 

1 
.0003 

3.0 

.0242 

• 

1893 

.* 

• 

.04 

6.40 

.0000 

.0027 

.38 

.0220 

.0000 

.07. 

8.0 

sOlOO 

. 

1894 

. 

. 

.08 

6.44 

.0002 

.0038 

.40 

.0149 

.0000 

.07 

2.0 

.0362 

• 

1895 

. 

. 

.08 

6.68 

.0004 

.0087 

.43 

.0167 

.0000 

.07 

8.2 

.0229 

• 

1890 

. 

. 

.08 

6.62 

.0005 

.0036 

.42 

.0263 

.0000 

.08 

8.2 

.0186 

" 

1897 

• 

* 

.04 

6.80 

.0009 

.0044 

.40 

.0203 

.0000 

.08 

8.2 

.0676 

Nora  to  analyaes  of  1897 :  Odor  of  the  fourth  samplo,  faintly  unpleasant;  of  the  others,  none.- 
The  aamplee  were  collected  from  the  reservoir. 
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NBWTON. 

Chemical  Examination  of  Water  from  Charles  River,  near  the  Pumping  Station 

of  the  Newton  Water  Works, 

[Pftrta  p«r  100,000.] 


• 

c 
o 

1 

I 

o 

1 

APPSABaVCK. 

Residue  on 
Evapora- 
tion. 

AXXOKIA. 

• 

e 

g 

NlTKOCKK 

A8 

p 

m 
c 

a 

1 

& 

& 

1 

1 

1 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

• 

1 

• 

m 

1 

& 

1 

5 

Sus- 
pended. 

o 
C 

19536 

1897. 

Juno22 

V.  Blight. 

V.  Blight. 

1.68 

5.10 

2.95 

.0008 

.0880 

.0850 

.0080 

0.26 

1 

.0000 

.0000 

1.27 

1.4 

19828 

July  20 

V.  slight. 

Slight. 

1.10 

6.05 

2.60 

.0086 

.0810 

.0282 

.0028 

0.45 

.0020 

.0001 

0.77 

2.1 

20110 

Aug.16 

V.aUght. 

V.  Blight. 

1.60 

6.10 

2.86 

.0046 

.0848 

.0828 

.0020 

0.46 

.0030 

.0002 

1.S2 

1.8 

20672 

S«pt.21 

Slight. 

Slight. 

1.20 

10.60 

8.70 

.0042 

.0886 

.0844 

.0042 

0.60 

.0020 

.0001 

1.02 

4.0 

20820 

Oct.  18 

Slight. 

V.  Blight. 

0.62 

5.60 

2.10 

.0018 

.0262 

.0174 

.0088 

0.58 

.0380 

.0001 

0.58 

1.8 

S1811 

Nov.  22 

V.  alight. 

Slight. 

1.28 

7.15 

8.10 

.0044 

.0888 

.0834 

.0004 

0.63 

.0110 

.0001 

1.14 

2.1 

21611 

Dec.  20 

V.  Blight. 

V.  Blight. 

1.24 

6.20 

2.70 

.0034 
.0040 

.0822 
.0835 

.0316 
.0304 

.0006 
.0081 

1.00 

.0290 
.0121 

.0001 
.0001 

0.96 

S.S 

Av.. 

1.21 

6.67 

2.84 

0.99 

2.2 

1 

1 

Odor,  generally  dlBtlDcily  vegetable,  occaBloaally  masty  and  trnpleaBant. 


Chemical  Examination  of  Water  from  the  Main  Underdrain  of  the  Hyde  Brook 

Division  of  the  Newton  Sewerage  System, 

[PartB  per  100,000.] 


■ 

g 

Appkabamob. 

• 

g 
1 

Ahvoioa. 

NiTROOBK 
A8 

t 

■i 
§ 

1 

Date  of 
Colic 

§ 

S 

ReBldne  on 
Erapei 

1 

< 

6 

a 

i 

t 

e 

i 

Oxygen 
Com 

8 

c 

1897. 

18810 

Mar.  IS 

•  None. 

None. 

.00 

21.80 

.0086 

.0038 

2.12 

.6800 

.0006 

.03 

7.8 

.0000 

19423 

June    9 

None. 

V.  Blight. 

.00 

21.00 

.0018 

.0030 

1  1.78 

.6500 

.0016 

.01 

7.9 

.0000 

20798 

Oct.    13 

None. 

V.  Blight. 

.03 

28.20 

.0098 

.0114 

2.48 

1 

.4800 

.0060 

.07 

10.9 

.ooto 

Averages  by  Tears* 


- 

1892 

- 

- 

.00 

27.08 

.0126 

.0029 

3.18 

1.1666 

.0015 

- 

10.1 

.0052 

- 

1898 

- 

- 

.08 

25.43 

.0140 

.0087 

2.48 

0.9550 

.0018 

.06 

9.4 

.0099 

- 

1894 

- 

- 

.03 

26.27 

.0105 

.0084 

2.67 

0.9933 

.0012 

.05 

9.8 

.0088 

- 

1896 

- 

- 

.02 

25.73 

.0072 

.0082 

2.44 

,0.5583 

.0006 

.06 

9.7 

.0157 

- 

1896 

- 

- 

.03 

24.80 

.0202 

.0101 

2.82 

0.7338 

.0017 

.20 

8.5 

.0797 

- 

1897 

- 

- 

.01 

28.67 

.0067 

.0061 

2.18 

0.6033 

1 

.0027 

.04 

8.9 

.0007 

NoTB  to  aualyseB  of  1897 :  Odor,  none.  — ^  The  BampleB  were  collected  from  the  underdnla,  at  ita 
outlet. 
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NEWTON. 

Chemical  Examinaiian  of  Water  from  the  Main  Underdrain  of  the  Cheesecake 

Brook  Division  of  the  Newton  Sewerage  System, 

[Parts  per  100,000.] 


Date  Of 

Colleotlon. 

APPKABA5CB. 

Residue  on 
Evaporation. 

AXMONIA. 

1 

• 

9 

a 

i 

§ 

NITBUOKH 
AS 

Oxygen 

Consumed. 

& 

1 

• 

1 

«i 

i 

• 

■ 

o 

B 

•< 

1 

i 

1 

18800 
10425 
20702 

1897. 

Mar.  18 

June  0 
Oct.   13 

Slight. 

milky 
V.  Blight. 

None. 

Slight. 

Cons., 

brown. 
Slight. 

.08 
.00 

.05 

1 

14.20 
18.30 
15.60 

.0028 
.0124 
.0032 

.0080 
.0042 
.0052 

1.28 
1.48 
1.26 

.8500 
.2500 
.1800 

.0001 
.0005 
.0004 

.06 
.01 
.00 

5.6 
7.4 
6.8 

.0220 
.0570 
.0100 

Averages  by  Years, 


1804 
1805 
1806 
1807 


.04 
.03 
.08 
.08 


20.58 
10.30 
17.03 
16.08 


.0265 
.0125 
.0065 
.0061 


.0040 
.0088 
.0074 
.0041 


'1     I 
2.05 

1.50 

1.40 

1.32 


.5567 
.8167 
.8383 
.2600 


.0080 
.0004 
.0004 
.0003 


.05 
.08 
.16 
.05 


7.0 
7.6 
6.8 
6.4 


.0840 
.0287 
.0588 
.0827 


Note  to  analyses  of  1807 :  Odor  of  the  first  sample,  faintly  nnpleasant,  disappearing  on  heating;  of 
the  others,  none.— —The  samples  were  collected  from  the  nnderdraln,  at  Its  outlet. 


Chemical  Ezaminaiion  of  Water  from  the  Main  Underdrain  beneath  the  Laundry 

Brook  Valley  Sewer,  Newton, 

[ParU  per  100,000.] 


1 

AmABAXCB. 

1 

Refeldne  on 
Evaporation. 

Ammovia. 

1 

!    UlTSOOBM 
1              AS 

• 

1 

a 

B 

1 

TnrUdlty. 

§ 

a 

•a 

00 

1 

1 

Albu- 
minoid. 

Chlorine. 

Nitrates. 

1 

B 

r 

m 

1 

1897. 

1B808 

Mar.  18 

None. 

Slight. 

.02 

17.00 

.0188 

.0026 

1.86 

.4500 

.0002 

.02 

6.8 

.0200 

10424 

Jane   0 

V.  slight. 

Cods., 
brown. 

.03 

15.20 

.0060 

.0040 

1.00 

.2000 

.0004 

.02 

6.0 

.0200 

20704 

Oct.    18 

V.  slight. 

V.  slight. 

.02 

17.70 

.0006 

.0044  ' 

1 

1.58 

.2800 

1 

.0004 

.05 

6.0 

.0000 

Averages  by  Tears, 


1804 
1895 
1896 
1807 


.04 
.08 
.02 
.02 


17.28 
21.70 
18.40 
16.08 


.0108 
.0105 
.0118 
.0006 


.0010 
.0067 
.0017 
.0087 


1.68 
2.09 
1.88 
1.48 


.8767 
.6217 
.4600 
.2988 


.0005 
.0006 
.0005 
.0008 


.05 
.04 
.07 
.08 


6.8 
8.5 
7.0 
6.7 


.0447 
.0550 
.0880 
.0168 


NoTK  to  analyses  of  1807 :  Odor  of  the  first  sample,  distinctly  unpleasant,  dtsappearlog  on  heating; 
of  tho  others,  none.  — —  The  samploa  were  ooUooted  from  the  nnderdraln,  at  Its  outlet. 
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KOBTH  AI>AMS. 

Water  Supply  of  North  Adams. 

Chemical  Examination  of  Walter  from  Notch  Brook  Storage  Reservoir^  North 

Adams, 


[ParU 

per  100,000.] 

a 

1 

Appsaravob. 

KB8IDUK  ON 
EVAPOBA- 

now. 

Ammonia. 

4 

a 

1 
s 

.00 
.08 
.00 
.08 
.08 

.06 

1 

NITBOOBN 

a 

a 
m 

1 

1 
8 

1 

S 
1 

«i 

1 

H 

■ 

it 
J 

1 

Albuminoid. 

H        O      30 

i 
s 

• 

1 

18225 
18540 
10188 
10530 
20788 

1897. 

Jan.    4 

Feb.  10 
Apr.  28 
June  17 
Oct.     5 

Slight. 

clayey. 
V.  alight. 

Slight, 

clayey. 
None. 

V.  alight. 

CoDa., 

dark. 
V.  alight. 

Slight. 

V.  alight. 

V.  alight. 

.20 
.05 
.05 
.02 
.05 

.07 

6.50 
8.80 
5.00 
6.40 
0.10 

1.65 
1.45 
0.85 
0.00 
1.80 

1.S8 

.0000 
.0010 
.0012 
.0084 
.0018 

.0015 

.0154 
.0040 
.0076 
.0054 
.0006 

.0074 
.0088 
.0070 
.0046 
.0006 

.0080 
.0002 
.0006 
.0008 
.0000 

.0100 
.0070 
.0030 
.0050 
.0030 

.0056 

1 
.0001 

.0000 

.oooo| 

.0000| 

.oooo' 

.32 
.16 

.10 
.0« 

.11 

4.6 
5.3 
8.0 
5.0 
7.1 

At... 

1 

7.06 

i 
.0084  noAS  ooiQ 

.0000 

.15 

5.2 

i 

Odor  of  the  firat  aample,  faintly  vegetable,  becoming  faintly  earthy  and  aweetlah  on  healing ;  of  the 
laat,  faintly  vegetable  and  unpleasant,  becoming  distinctly  vegetable  on  heating ;  of  the  othera,  none.    A 

distinctly  vegetable  odor  waa  developed  in  the  second  aample,  on  heating. The  aamplea  were  oollected 

from  the  reaervolr. 


Chemical  Ezaminaiion  of  Water  from  Broad  Brook  in  PownaU  Vermont, 

[ParU  per  100,000.] 


• 

1 

•s 

1 

Appbaranok. 

Kbsidub  on 
Evapora- 
tion. 

Ammonia. 

1         • 

1 

1  ^ 
1 

.00 

.05 

NlTROOBK 
AS 

umcd. 

1 

• 

1 

Sediment. 

1 

t 

Loss  on 
Ignition. 

1 

Albuminoid 

■ 

• 
9 

• 
5 

1 

• 

1 

• 

o 

m 
« 

s 

■a 

Oxygen  Q 
Hardness. 

18224 
18550 

1S97.   1 
Jan.     4 

Feb.  10 

Decided, 
milky. 
None. 

Oona. 
V.  alight. 

.00 
.07 

6.85 
3.40 

1.25 
1.00 

.0000 
.0002 

.0160 
.0082 

.0040 
.0082 

.0120 
.0000 

.0080 
.0200 

1 

.0001  .10 
.0000  .24 

4.0 
2.2 

10180 

Apr.  28 

V.  slight. 

V.  slight. 

.03 

4.50 

0.80 

.0008 

.0054 

.0042 

.0012 

.06 

.0030 

.0000  .11 

8.6 

10531 

June  21 

None. 

V.  slight. 

.18 

8.20 

0.00 

.0006 

.0042 

.0040 

.0002 

.07 

.0050 

.0000 

.29 

1.8 

90782 

Oct.    5 

None. 

V.  slight. 

.07 
.00 

0.00 

1.50 

.0006 

.0004 

.0044 
.0076 

.0028 
.0046 

.0016 
.0030 

|.07 

.07 

1 

.0100 
.0002 

.0000  ;.04 

i' 
.0000  -1A 

*  9 
1  .« 

Av... 

5.80 

1 

1.00 

4.0 

Odor  in  April  and  June,  none ;  at  other  timea,  faintly  vegetable. The  aamplea  were  oollected 

from  Broad  Brook,  at  the  point  where  water  la  taken  for  the  aupply  of  North  Adama. 
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NORTHAMPTON. 


Water  Supply  of  Northampton. 


Chemical  Examination  of  Water  Jrom  the  Upper  Storage  Reservoir  of  the  North- 

anipton  Water  Works  on  Roberts'*  Meadow  Brook. 

[ParU  per  100,000.] 


Date  of  Collection. 

ArrSAEAVCB.               i 

1 

Kksidub  ov 

KVAPOBA- 
TIOW. 

AmiOMIA. 

■ 

e 

i 
6 

.18 

yiTHOOBK 

• 

1 

1 

e 

1 

• 

1 

8 

1 

1 
i 

3 

1 

Loss  on 
Ignition. 

1 

Albuminoid. 

• 

1 

i 

1 

1 

Sus- 
pended 

• 

1 

eg 

20«76 

1 
Sept.  28 

V.  slight. 

V.  slight. 

.12 

4.40 

1.1ft 

.0006 

.0074 

.0064 

.0010 

.000i> 

.0000 

.16 

2.8 

Odor,  Tery  faintly  Tegetable. The  sample  was  collected  from  the  reservoir. 


Chemical  Examination  of  Water  from  Roberts*  Meadow  Brook,  just  above  the  Middle 

Reservoir  of  the  Northampton  Water  Works, 

[Parts  per  100,000] 


• 

§ 

s 

APPBABAXCS. 

Rksxddk  ok 

EVAi^BA- 
TIOK. 

Amvomxa. 

6 

.13 

NiTBOOBR 
At 

1 

B 

s 

1 

1 

M 

o 

1 

«i 

1 

I 

Loss  on 

Ignition. 

1 

Albuminoid. 

• 

! 

S 

1 

5 

f 

Q 

Sus- 
pended. 

i 

• 

18371 

1807. 

Jan.   20 

V.  slight. 

Slight. 

.08 

4.85 

0.80 

.0004 

.0052 

.0050 

.0002 

.0080.0000 

.14 

1.6 

18631 

Feb.  24 

None. 

Slight. 

.12 

4.06 

1.00 

.0014 

.0070  .<)'V>H 

.0012 

.10 

.0060.0000 

.26 

1.6 

18877 

Mar.  25 

V.  slight. 

Slight. 

.88 

8.45 

1.20 

.0006 

.0104'. 0090 

.0014 

.10 

.0080.0000 

.84 

0.6 

19119 

Apr.  26 

V.  slight. 

Slight. 

.26 

8.15 

1.05 

.0008 

.0092 

.0078 

.0014 

.08 

.0080 

.0000 

.19 

1.8 

19886 

May   26 

V.  slight. 

Slight 

.65 

8.50 

1.70 

.0024 

.0182  .0104 

1 
.OOIK   .1)7 

.0050 

.0000 

.59 

1.5 

19679 

Jnne  28 

V.  slight. 

Slight. 

.18 

8.65 

0.65 

.0008 

.0054 

.0054 

.0000 

.05 

.0080 

.0000 

.21 

1.6 

19950 

July   27 

None. 

V.  slight 

.40 

8.00 

1.45 

.0008 

.0122 

.0112 

.0010 

.08 

.0050 

.0000 

.60 

1.4 

20191 

Aug.  26 

None. 

Slight. 

.42 

4.80 

1.00 

.0008 

.0184 

.0124 

.0010 

.07 

.0030 

.0000 

.58 

1.7 

20677 

Sept.  28 

V.  slight. 

V.  slight. 

.15 

4.50 

1.10 

.0006 

.0088 

.0086 

.0002 

.13 

.0000 

.0000 

.17 

2.1 

20990 

Oct.    26 

None. 

V.  slight. 

.25 

4.70 

1.25 

.0010 

.0094 

.0094 

.0000 

.18 

.0000 

.0001 

.26 

2.0 

21860 

Not.  34 

None. 

Slight. 

.38 

4.00 

1.45 

.0008 

.0086 

.0080 

.0006 

.14 

.0020 

.0001 

.30 

1.8 

21707 

Dee.  2U 

V.  slight. 

Slight. 

.10 

.26 

8.40 
3.91 

0.55 

.0004 
.0009 

.0082 
.0092 

.0032 
.0085 

.0000 

.0007 

.14 
.11 

.0080 

.OO.'iT 

.0000 
.0000 

.14 

1.7 

At..  . 

1.15 

.80 

1.6 

; 

1 

Odor  of  the  last  ttro  samples,  none;  of  the  others,  Tegetable.— —  The  samples  were  eoUected  from 
the  stream.  Just  above  the  reserrolr. 
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NORTHAMPTON. 

Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
ampton Water  Works  on  Roberts^  Meadow  Rrook^  collected  near  the  Surface, 

[Parta  per  100,000.] 


1 
1 

Appbaravob. 

UK8IDCX  ON 

EVAFOBA- 

TIOK. 

AmiOHXA. 

4 
.11 

NiraooBir 

Aa 

• 

1 

e 

1 

m 

«< 

1 

mi 

1 

Loaaon 
Ignition. 

1 

Albuminoid. 

1 

K 

1 

& 

• 

1 

i 
1 

m 

5 

i 

eo 

• 

i 

18372 

1S97. 

Jan.  26 

V.  Blight. 

y.aUght. 

.10 

6.00 

1.10 

.0012 

.0080 

.0070 

.0010 

.0070 

1 

1 
.0000|  .18 

1.6 

18082 

Feb.  24 

V.  alight. 

Slight. 

.16 

4.06 

1.60 

.0012 

.0090 

.0074 

.0016 

.11 

.0030 

.0000 '.28 

i 

2.1 

18878 

Mar.  26 

V.  alight. 

y.  alight 

.36 

3.10 

0.96 

.0022 

.0138 

.0126 

.0012 

.10 

.0000 

.0000 

.35 

19120 

Apr.  26 

V.  alight. 

y.  alight. 

.28 

8.00 

1.00 

.0008 

.0094  .0086 

.0008 

.10 

.0000 

.0000 

! 

1 
.24 

19386 

May  26 

V.  alight. 

Blight. 

.38 

3.46 

1.46 

.0038 

.0164:.0146 

.0018 

.08 

.0060.0000^46 

1          ii 

19680 

June  28 

V.  alight. 

Cona. 

.28 

8.60 

1.16 

.0010 

.0092 

.0080 

.0012 

.06 

.0080 

.0000..42 

1 

10061 

July  27 

V.  alight. 

Slight. 

.60 

8.90 

1.60 

.0018 

.0192 

.0168 

.0024 

.07 

.0000 

.0000  .68 

1 

20292 

Aag.26 

None. 

y.  alight. 

.87 

4.00 

1.66 

.0006 

.0120 

.0090 

.0030 

.07 

.oooo'.oooo 

'.48 

20678 

Sept.  28 

V.  alight. 

y.  alight. 

.80 

4.30 

1.80 

.0010 

.0106 

.0106 

.0000 

.11 

.0000.0000 

.20 

20991 

Oct.    26 

y.  alight. 

y.allifht. 

.30 

4.80 

1.60 

.0010 

.0184 

.0114 

.0020 

.18 

.0000 

.0000 

.29 

21361 

Not.  24 

y.  alight. 

Oona. 

.40 

4.06 

1.60 

.0014 

.0180 

.0120 

.0010 

.16 

.0080 

.0001 

.48 

21708 

Doo.  29 

y.  alight. 

y.  alight. 

.18 
.29 

3.60 

IJO 

.0002 
.0013 

.0060 
.0116 

.0060 
.0108 

.0000 
.0013 

^14 
.11 

.0070 
.0023 

.0000 

.16 

1 

Av... 

3.90 

1.81 

.0000    » 

1.6 

1 

Odor,  faintly  vegetable,  aometlmei  none.    The  average  amount  of  iron  fonnd  in  theae  aamplea  waa 

.0066  parts  per  100,000. The  aamploa  were  collected  from  the  reaervolr,  about  1  foot  benvath  the 

aurfaco. 


Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  Che 
Northampton  Water  Works  on  Roberts'*  Meadow  Rrook,  collected  near  the 
Surface, 

[Number  of  organisma  per  cabio  centimeter.] 


1S97. 

Jan. 
30 

Feb. 
26 

Mar. 

27 

Apr. 

May. 

July. 

July. 

Aug. 

Oct. 

Oct. 

Sot. 

Dec 

Day  of  ciamination,  .... 

28 

28 

8 

80 

27 

6 

28 

29 

80 

Number  of  aample,    .... 

18372 

18632 

1887S 

19120 

19386   1968019051 

2029220678 

1 

20991 

21361 

21708 

PLANTS.    • 

Dlatomaceeo,      .... 

2 

2 

8 

St 

847 

214 

16 

r 

194 

78 

8 

1 

Cycloteila, 

Mfloalia 

byuedru 

0 
0 
2 

0 
0 
2 

0 
0 

1 

0 

0 

24 

6 

64 

248 

0 

80 

116 

0 
0 
6 

0 

0 

7 

140 

0 

80 

62 
0 
6 

0 
0 

7 

0 
0 
0 

AlgTBDi  Protococcus, 

0 

0 

0 

0 

0 

0 

4 

0 

0 

74 

1 

0 
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NORTHAMPTON. 

Microscopical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the 
Northampton  Water  Works  on  Roberts''  Meadow  Brook,  collected  near  the 
Surface  —  Concluded. 

[Number  of  orgaDtams  per  cubic  centimeter.] 


1S97. 

Jan. 

Feb. 

Mar. 

Apr. 

Maj. 

July. 

July. 

Aug. 

Oct. 

Oct, 

Nov.  Dec. 

ANIUALB, 

InftLBoria, 

0 

0 

4 

2 

641 

39 

2 

16 

6 

66 

0 

0 

DlnobryoD,  ..... 

0 

0 

4 

0 

682 

80 

0 

15 

0 

50 

0 

0 

Vermes, 

0 

0 

0 

0 

2 

2 

2 

0 

0 

4 

2 

0 

MUe€Uaneou9,  ZoSgloa,  . 

0 

0 

16 

0 

70 

0 

10 

10 

100 

8 

6 

8 

Total, 

a 

2 

22 

84 

1,060 

255 

44 

82 

800 

215 

16 

11 

Chemical  Examination  of  Water  from  the  Middle  Storage  Reservoir  of  the  North- 
ampton Water  Works  on  Roberts^  Meadow  Brook,  collected  near  the  Bottom, 

[Parte  per  100,000.] 


• 

a 

1 

Appbabahos. 

Rbsiouk  om 
Evapora- 
tion. 

▲mroMiA. 

• 

o 
.18 

NlTSOeSK 

Aa 

• 

a 
a 

1 

1 

1 

^ 

1 

• 

1 

1 

Albuminoid. 

i 
1 

t 

1 

s 

i 

1 

18878. 

1897. 

Jan.  26 

Blight. 

Slight. 

.28 

5.80 

1.80 

.0104 

.0122 

.0110 

.0012 

.0130 

.0001 

.24 

1.6 

18683 

Feb.  24 

Blight. 

Blight. 

.28 

4.70 

1.85 

.0050 

.0100 

.0088 

.0012 

.11 

.0080 

.0000 

.29 

18870 

Mar.  25 

Blight. 

Blight. 

.88 

8.15 

1.05 

.0014 

.0182 

.0006 

.0036 

.10 

.0030 

.0000 

.86 

19121 

Apr.  26 

V.  alight. 

Slight. 

.25 

8.0O 

1.10 

.0012 

.0124 

.0094 

.0080 

.09 

.0030 

.0000 

.81 

10337 

May  26 

V.  alight. 

Blight. 

.80 

8.10 

1.25 

.0084 

.0158 

.0100 

.0058 

.08 

.0070 

.0000 

.82 

10681 

Jane  28 

SUgbt. 

Oona. 

.62 

8.40 

1.65 

.0050 

.0160 

.0122 

.0088 

.04 

.0080 

.0001 

.78 

10952 

July  27 

V.  alight. 

BUght. 

.48 

4.10 

1.55 

.0058 

.0184 

.0148 

.0036 

.06 

.0040 

.0000 

.64 

20288 

Aug.  25 

None. 

V.  alight. 

.44 

4.00 

1.45 

.0024 

.0114 

.0090 

.0024 

.07 

.0070 

.0001 

.46 

20670 

Sept.  28 

DlaUnct. 

Cona. 

.68 

4.50 

1.45 

.0152 

.0148 

.0148 

.0000 

.08 

.0000 

.0000 

1 

.38 

2.2 

200B2 

Oct.  26 

V.  alight. 

y.  alight. 

.80 

4.45 

1.80 

.0020 

.0134 

.0182 

.0002 

.18 

.0000 

.0000, 

.88 

21862 

Nov.  24 

V.  alight. 

Oona. 

.41 

4.80 

1.60 

.0014 

.0180 

.0112 

.0018 

.17 

.0020 

.0000 

.48 

21709 

Dec.  29 

Slight. 

V.  alight. 

.82 
.80 

8.85 

1.00 

.0028 
.0047 

.0090 
.0183 

.0080 
.0110 

.0010 
.0023 

.15 

.10 

.0100 
.0060 

.0000 
.0000 

.29 

At... 

8.95 

1.84 

.40 

1.6 

Odor,  ftdntly  ▼egeublo.    The  aTerage  amonnt  of  iron  found  in  theae  aamplea  waa  .0801  parte  per 
100,000. 
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north  attlebobough. 

Water  Supply  of  North  Attleborough. 


Chemical  Examination  of  Water  from  the  Wells  of  (he  North  Attleborough  Water 

Works, 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appbabakcb. 

Residae  on 

Evaporation. 

Amxoiiia. 

• 

1 

NlTBOOXV 
A8 

• 

B 

0 

f 

i 

c 

1 

& 

i 

a 

s 

1 

1 

a 

i 



Albn- 
mlnoid. 

i 

• 

S 

18514 

1897. 

Feb.   15 

None. 

None. 

.00 

6.30 

.0004 

.0018 

.66 

.0700 

.0000 

.00 

2.6 

.0000 

10098 

Apr.  20 

None. 

None. 

.00 

6.60 

.0004 

.0026 

.62 

.0500 

.0000 

.00 

2.7 

.0130 

19570 

June  23 

None. 

V.  flight. 

.00 

6.20 

.0000 

.0022 

.66 

.0600 

.0000 

.02 

S.O 

.0000 

20285 

Aug.  26 

None. 

None. 

.00 

7.10 

.0006 

.0014 

.67 

.0580 

.0000 

.05 

3.1    .0000 

21006 

Oct.    29 

None. 

None. 

.02 
.00 

6.50 

1 

.0016 

.0024 

.91 

.0060 

.0000 

.02 

8.0 

.0010 

Av.  •• 

6.64 

.0006 

.0021 

.70 

.0626 

.0000 

.02 

2.0 

.0038 

1 

Odor,  none. The  aamples  were  collected  from  a  faucet  at  the  pumping  statloD. 


Water  Supply  or  Northborough. 

Chemical  Examination  of  Water  from  the  Upper  Reservoir  of  the  Northborough 

Water  Works, 

[Parts  per  100,000.] 


18254 
18646 
19128 
20274 
20961 
21676 


c 
c 


9 
O 

C 


Av, 


1897. 

Jan.  14 

Feb.  24 
Apr.  28 
Aug.24 
Oct.  26 
Des.27 


Appearance. 


U 


C 

a 


o 
o 


None. 
V.  alight. 
Blight. 
V.  alight. 
V.  ilight. 
V.  alight 


V.  alight. 
Slight. 
Slight. 
V.  alight. 
Slight. 
V.  alight. 


i.io; 

I 

0.90 

I 
1.05 

I 
0.97 

I 
0.70 

I 
1.05, 


0.96 


Residue  on 
Evapora- 
tion. 


mi 

I 


5.86 
4.26 
8.86 
4.40 
4.66 
4.20 


4.46 


3 
5»^ 


5 


2.20 
1.90 
1.90 
1.60 
1.80 
1.80 


1.85 


Ammonia. 


Albuminoid. 

« 

5: 

"S 

• 

.J 

0 
gs 

.9 

ll 

fe 

H 

*•* 

CQ 

.0008 
.0014 
.0014 
.0008 
.0004 
.0016 


.0011 


.0182 
.0106 
.0808 
.0260 
.0182 
.0168 


.0214 


.0172 
.0178 
.0292 
.0206 
.0174 
.0162 


.0197 


.0010 
.0018 
.0016 
.0044 
.0008 
.0000 


.0017 


.38 
.21 
.20 
.24 
.37 
.31 


.28 


KiTROGKN 
AS 


E 

s 
m 

% 


M 
O 


.0060 
.0050 
.0000 
.0080 
.0080 
.0080 


.0048 


.0002 
.0000 
.0001 
.0000 
.0000 
.0000 


1.00 

o.n 

0.02 
0.93 

o.et 

0.72 


.0000 


0.82 


1.6 
l.l 
0.6 
1.3 
1.8 
1.4 

1.3 


Odor,  dlatlnctly  vegetable  and  mouldy. «—  The  aamplea  were  collected  from  the  reservoir. 
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NOBXHBOBOUGH. 

Chemical  ExaimincUion  of  Water  from  the  Lower  Beservoir  of  the  Norihborough 

Water  Works, 


[Puts  per  100,000. 

I 

• 

& 

Afpsaxavob. 

Rbbiduk  oh 

EVAPORA- 

Tioir. 

AnconA. 

• 

S 

e 

.20 
.21 
.20 
.18 
.24 
.26 
.82 

.84 

NITBOGBM 
AS 

m 

1 

1 

i 

• 

t 

1 

• 

1 

i 

Albamtnold. 

1 

1 

I 

1 

S 

1 

1 

18256 
18647 
19129 
19550 
20275 
2096-2 
21677 

1S97. 

Jan.    14 
Feb.  24 
Apr.  28 
June  21 
Aug.  24 
Oct.  25 
Dee.  27 

V.  Blight. 
V.  slight. 
BHght. 
V.sUght. 
v.  slight. 
Blight 
V.  Blight. 

Blight. 

V.sUght. 

BlIghL 

V.  slight. 

V.  Blight. 

Slight. 

V.sUght. 

0.75 
0.78 
0.70l 
1.12 
0.97 
0.65 
1.00 

0.85 

4.16 
4.20 
8.06 
8.90 
4-60 
3.80 
4.10 

1.60 
1.86 
1.05 
2.00 
1.90 
1.66 
1.66 

.0020 
.0010 
.0004 
.0014 
.0006 
.0008 
.0014 

.0012 

.0180 
.0154 
.0208 
.0290 
.0270 
.0198 
.0170 

.0210 

.0174 
.0164 
.0178 
.0254 
.0220 
.0142 
.0166 

.0184 

.0006 
.0000 
.0030 
.0038 
.00501 
.0066 
.0004 

.0026 

.0070 
.0050 
.0000 
.0000 
.0030 
.0000 
.0080 

.0088 

.0002 
.0000 
.0001 
.0000 
.0000 
.0000 
.0000 

.0000 

.09 
.00 
.60 
.83 
.96 
.48 
.70 

1.8 
0.6 
0.8 
0.0 
1.1 
1.8 
1.4 

Ay... 

8.06 

1.66 

.70 

1.1 

Odor,  distinctly  vegetable. The  samples  were  ooUeeled  from  the  reservoir. 


Wateb  Supply  of  North  Brookfield. 

The  advice  of  the  State  Board  of  Health  to  the  board  of  health  of 
North  Brookfield,  in  regard  to  the  quality  of  the  public  water  supply 
of  the  town,  may  be  found  on  pages  33  and  34  of  this  volume. 

Chemical  Examination  of  Water  from  Doane  Pond,  North  Brookfield, 

[ParU  per  100,000.] 


i 

8 

a 


18301 
18632 
18844 
19100 
19284 
19488 
19800 
20825 
20000 
20900 
21286 
21493 
21682 


6 

I 


Jan.  20  ; 
Feb.  17 
Mar.  23  i 
Apr.  22  , 
May  19  I 
June  10 
Jnly  22 
Aag.  80 
Sept.  22 
Oct.  20 
Nov.  17 
Deo.    9  I 
Dee.  22 


APPBASAIICB. 


I 


Slight. 

Distinct. 

Slight. 

Slight. 

Distinct. 

V.sUght. 

V.  slight. 

Slight. 

V.sUght. 

V.  slight. 

V.sUght. 

Decided. 

Decided. 


Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

Slight. 

V.sUght. 

V.sUght. 

V.  BUght. 

V.sUght. 

SUght. 

Cone. 

Cone. 


6 


.68 
.00 
.80 
.60 
.66 
.42 
.88 
.70 
.70 
.40 
.63 
.79 
.00 


Rbsidub  on 

KvAPoaA- 

TIOH. 

• 

e 

.S 

♦- 

1 

Loss  on 
Ignl 

4.46 

1.76 

4.20 

1.46 

1.86 

0.40 

8.70 

1.76 

8.16 

1.40 

8.80 

1.00 

8.80 

1.65 

8.06 

1.66 

8.06 

1.75 

8.46 

1.70 

4.26 

2.00 

8.06 

1.80 

8.66 

1.40 

AMMOnA. 


Albnminold. 


► 

s 

s 


"8 

I    6 

CO 


.0010 
.0064 
.0028 
.0000 
.0034 
.0022 
.0064 
.0020 
.0010 
.0018 
.0066 
.0024 
.0060 


.0278 


.0182 


.0300.0330 
.02521.0100 
.0870  .0244 
.0290;.0240 
.02901.0278: 
.0348!.0208| 
.0840.0824 
.0320{.03l8 
.02001.0242 
.0278.0204 
.0274*. 0242 
.0288;.0210' 


.0140 
.0024 
.0080 
.0120 
.0044 
.0012 
.0080 
.0022 
.0008 
.0024 
.0014 
.0032 
.0022 


a 
»■ 
o 

t 


.20 
.26 
.10 
.16 
.14 
.12 
.18 
.12 
.11 
.14 
.20 
.22 
.22 


NmooBN 

At 


I 


i 


.0050 
.0030 
1.0050 
!.0030 
1.0000 
.0000 
.0020 
.0030  . 
.0000 
.0300 
.0030. 
.0070i. 
.01201. 


,0001 
.0000 
.0000 
,0000 
.0000 
.0000 


1 

m 

a 
a 

I 


.48 
.56 
.22 
.43 
.47 
.46 


.0000' .08 


0000 
0000 


.62 
'.69 


.0000,1.42 
.0001  .56 


0001 
0001 


.64 

.40 


1.6 
0.8 
0.2 
0.6 
0.6 
0.8 
0.6 
0.6 
0.9 
1.0 
1.0 
1.4 
1.8 
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NORTH  BROOKFIEIiD. 

Chemical  ExamiruUion  of  Water  Jram  Doane  Pand^  North  Brookfield — Concluded. 

Averages  by  Tears, 

[Pftrta  per  100,000.] 


m 

s 

1 

Appbabavok. 

Rksidub  on 

EVAPOBA- 
TION. 

Ammohxa. 

g* 

.19 
.22 
.15 

.16 

NITBOOBV 
AB 

• 

1 

a 

1 

o 

«< 

^» 

H 

o  g 

r 

1 

Albuminoid. 

• 

1 

t 

i 

as 

H 

1 

Sus- 
pended. 

i 

1894 
1895 
1896 
1897* 

" 

•■ 

.91 
.51 
.48 
.57 

4.24 

4.92 
3.74 
8.59 

1.77 
1.60 
1.48 
1.52 

.0110 
.0076 
.0012 
.0031 

.0853 
.0365 
.0288 
.0805 

.0280 
.0285 
.0347 
.0254 

.0078 
.0080, 
.0041' 
.0051 

.0054 
.0102 
.0054 
.0053 

.0001 
.0002 

.ooooj 

.0000 

.62 
.51 
.51 

.60 

i.i 

1.7 
l.l 
0.8 

*  Where  more  then  one  sample  wbb  collected  la  a  month,  the  mean  analyslB  for  that  month  has  been 
need  in  making  the  average. 

NoTB  to  analyses  of  1897 :  Odor,  senerally  distinctly  yegetable  and  sometimee  moaldy.  A  faintly 
flaby  odor  was  developed  in  some  of  the  samples  on  heating.  ^—  The  samples  were  eollected  from  the 
pond.    For  monthly  record  of  height  of  water  in  this  pond,  see  table  on  page  265. 


Microscopical  Examination  of  Water  from  Doane  Pond,  North  Brookfield. 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


Msy. 


Jane. 


July. 


Aug. 


Sept. 


Oct 


Not. 


Dec 


Dec. 


Day  of  examination,  • 
Number  of  sample,   • 


21 

20 

26 

23 

20 

18 

27 

31 

23 

21 

10 

13 

18301 

18582 

18844 

19100 

19284 

19483 

19866 

20825 

20609 

20900 

21286  21403 

48 

28 

2 

180 

155 

48 

452 

54 

188 

88 

41 

86 

48 

0 
0 
0 

0 

0 

0 

28 

0 
0 
0 
2 

0 

0 

44 

86 

15 

0 

32 

108 

0 

0 

6 

40 

0 
164 
ISO 
168 

6 

0 

8 

84 

166 

2 

40 

0 

8 

1 

0 

80 

13 

4 
10 
11 

23 

1 
6 

4 

0 

2 

0 

5 

1 

1 

n 

22 

84 

18 

40 

4 

0 
0 

2 
0 

0 
0 

0 
0 

0 

1 

0 
0 

1 

64 

14 

4 

T8 
2 

16 

1 

39 
0 

3 
0 

21632 


PLANTS. 

DlatomaceeB, 

Asterlonella, 
Cyolotella,   . 
Bynedra,      .       . 
Tabellaria,  . 


AiGr»i 

Protooocons, 
Btaurastrum, 


41 

SO 
0 

12 
7 

7 

6 


ANI&IALS. 
Bhizopoda,  Actinophrys,   . 

InfUsoriat     .      .      .      . 

Dinobryon,  .... 
Monas, ..... 

Peridlnlnm 

8ynara«        .       .       .       . 
Trachelomonas,  .       « 


Vermes, . 
Orustacea, 


0 

0 

0 

0 

0 

0 

0 

4 

2 

0 

0 

0 

848 

188 

813 

620 

282 

68 

18 

20 

240 

• 

88 

88 

288 

296 

52 

0 

0 

0 

104 

8 

SO 

0 

4 

872 

0 

40 

0 

0 

432 

0 

64 

124 
0 

292 
0 
0 
0 
0 

42 
0 
2 

0 
0 

0 
0 
0 
0 

16 

16 
0 
2 
0 
2 

232 
0 
0 
0 

4 

37 
0 
0 
0 
0 

68 
0 
0 
0 
0 

228 

0 

4 

0 

0 

4 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

pr. 

0 

pr. 

0 

pr. 

10 

50 

10 

40 

120 

80 

800 

15 

5 

5 

» 

5 

0 
8 
0 

0 

2 

0 


Mitcellaneotu,  ZoSgloea, 


40 


Total,. 


406 


220 


925 


795 


672 


180 


882 


116 


639 


161 


164  >  278 


116 
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NORTH  BROOKFIELD. 

Chemical  Examination  of  Water  from  the  FUtered^water  Well  of  the  North 

Brookfield  Water  Works. 

[Parte  per  100,000.} 


Date  of  Collection. 

BBaiDDB  OV 

EVAFORA- 

TIOK. 

AMMOaiA. 

S         Chlorine. 

NlTEOOBX 

Aa 

a 

i 

a 
m 
e 

6 

e 

1 

1 

\ 

m 

Loaaon 
Jgnltion 

• 

1 

Albuminoid. 

1 

i 

1 

o 

1 

• 

1 

• 

a 

00 

1 

18302 

1897. 

Jan.  20 

V.  alight. 

V.  alight. 

.58 

8.90 

l.TO 

.0018 

.0244 

.0228 

.0016 

.0030 

.0000 

.50 

1.4 

186a4 

Feb.  17 

Slight. 

Blight. 

.50 

4.15 

1.40 

.0024 

.0216 

.0208 

.0008 

'.20 

.0130 

.0000 

.52 

0.9 

18846 

Mar.  88 

DiatlDot. 

V.  alight. 

.63 

8.90 

1.00 

1 

.0104 

.0916 

.0184 

.0082 

.18 

.0060 

.0003 

.47 

0.9 

19101 

Apr.  22 

V.  Blight. 

V.  alight. 

.88 

8.40 

1.20 

.0020 

.0220 

.0194 

.0026 

.16 

.0050 

.0001 

.32 

0.9 

19386 

May  19  , 

Slight. 

Slight. 

.56 

8.86 

1.40  j 

.0010 

.0270 

.0218 

.0052 

.12 

.0080 

.0000 

.56 

0.6 

19484 

1 
Jane  10 

V.  alight. 

V.aUght. 

.88 

8.66 

1.46 

.0014 

.0264 

.0246 

.0018 

.11 

.0020 

.0001 

.46 

0.8 

198«7 

Jnly  22 

Blight. 

V.  alight. 

.88 

4.06 

1.70 

.0030 

.0282 

.0262 

.0030 

.16 

1 

.0020 

.0000 

.67 

1.1 

90820 

Aug.  80 

V.  alight. 

V.aUght. 

.68 

8.66 

1.66 

.0080 

.0280 

.0248 

.0032 

1 

.14 

.0000 

.0000 

.67 

1.0 

90810 

Sept.  21 

V.  alight. 

V.  alight. 

.68 

8.86 

1.60 

.0012 

.0280 

.0880 

.0050 

.12 

.0000 

.0000 

.56 

0.8 

80001 

Oet.  20 

V.  alight. 

V.  alight. 

.60 

8.70 

1.65 

.0002 

.0260 

.0948 

.0002 

.14 

.0380 

.0000 

.58 

1.0 

91888 

Nov.  17 

V.  alight. 

V.  slight. 

.60 

8.45 

1.80 

.0040 

.0252 

.0222 

.0030 

1 
.20 

.0070 

.0000 

.56 

1.0 

91494 

Dm.    9 

Deoided. 

Oona. 

.49 

8.80 

1.40 

.0016 

.0342 

.0206 

.te36 

.22 

1 

.0100 

.0001 

.42 

1.4 

210SS 

Deo.  22 

Deeided. 

V.  alight. 

.63 

8.40 

1.80 

1 

.0040 

.0174 

.0170 

.0004 '.20 

1 

.0160 

.0001 

1 

.42 

1 

1.1 

Averages  by  Tears, 


• 

1894 

- 

- 

.73 

4.68 

1.86 

.0096 

.0286  .0252 

.0084 

.19 

.0095 

.0002 

.64 

1.6 

- 

1896 

- 

- 

.87 

6.18 

1.50 

.0187 

.0266 

.0196 

.0060 

.21 

.0089 

.0001 

.37 

1.9 

- 

1896 

- 

- 

.42 

3.68 

1.87 

.0023 

.0229 

.0900 

.0029 

.16 

.0070 

.0001 

.48 

1.0 

- 

1897* 

- 

- 

.68 

3.68 

1 

1.47 

.0027 

.0248 

.0922 

.0026 

.16 

.0075 

.0000 

.61 

1.0 

•  Where  more  than  one  aample  waa  eolleeted  In  a  month,  the  mean  analyeis  for  that  month  haa 
been  need  in  making  the  average. 


Kora  to  aoalyaea  of  1897:  Odor,  generally  diatinetly  regetable. The  aamplea  were  collected 

from  the  Altered-water  well  in  Doane  Pond,  from  which  the  aupply  of  the  town  ia  drawn. 
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KOBTH  BROOKFTEIiD. 

Microscopical  Examination  of  Water  from  the  Filtered-water  Well  of  the  North 

Brookfield  Water  Works. 

[Number  of  organlama  per  ouble  eentimeter.] 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

Sept 

Oct. 

Not. 

Dec 

Dec 

Day  of  examloatloQi .       « 
Number  of  Mmple,    . 

21 
18902 

20 
18634 

26      28 

18845 10101 

1 

20 

10288 

18 
19484 

27 
19867 

81 
20326 

28      21 

20610  20901 

1 

19 
21288 

18      28 
21404  21688 

PLANTB. 
Diatomaceee, 

Aaterionella, 

Cyclotella,    .... 
Bynedra,      .... 
Tabellarla,   .... 

OyanophyceeD,    Merlamo- 
pcedta,  ..... 

Aifir» 

Stauraatmm, 

H 

18 
0 
2 
0 

0 

0 
0 

7 

6 
1 
0 

1 

0 

0 
0 

6 

2 
0 
1 
8 

0 

0 
0 

5 

6 
0 
0 
0 

0 

0 
0 

88 

80 

0 

28 

80 

0 

10 
0 

146 

16 

0 

14 

116 

0 

14 

0 

262 

0 

80 

96 

176 

0 

98 

88 

82 

16 

s 

80 

0 

8 

2 

66 

50 

10 

6 

0 

0 

80 
0 

86 

6 

0 

2 

28 

0 

13 
1 

26 

4 
4 

8 
10 

8 

10 
0 

24 

0 

0 

21 

8 

0 

1 
0 

89 

0 

0 

15 

15 

0 

5 

0 

ANIMALS. 
Bhlzopoda,  Aetinophrya,   . 

InftLsorla,     .... 

DiDobryon,  .... 
PeridlDium, .... 

Vermes 

0 

18 

5 
8 

0 

0 

78 

08 
0 

0 

0 

16 

1 
15 

0 

0 

92 

60 
82 

2 

0 

862 

860 
0 

0 

0 

148 

136 

0 

1 

0 

9 

1 
0 

1 

4 

54 

44 

2 

0 

0 

28 

24 
0 

2 

0 

28 

26 
1 

0 

0 

89 

88 

0 

0 

0 

129 

124 

4 

1 

0 

8 

6 
8 

9 

Jii»c4lianeoutt  Zodgloea,  . 

5 

70 

10 

to 

80 

120 

800 

20 

0 

6 

5 

IS 

19 

Total, 

42 

155 

82 

119 

640 

424 

667 

186 

126 

82 

88 

170 

61 

Chemical  Examination  of  Water  from  North  Pond^  North  Brookfield. 

[ParU  per  100,000.] 


m 

1 

1 
1 

Q 

ArpBABAVca. 

Kesiduk  ox 

£VAI*ORA- 
TIOK. 

AncoxiA. 

• 

s 

.26 
.13 
.12 
.16 

.17 

NrraooKX 
Aa 

• 

•i 

§ 

m 

i 

s 

• 

a 

.1 

1 

o 

H 

* 

il 

J 

• 

1 

Albuminoid. 

«< 

S 

• 

H 

• 

1 

E 

00 

• 

i 

0 

18533 
19285 
20324 
21287 

1897. 

Feb.   17 
May  19; 
Aug.  80 
Nov.  17 

DIfttlDCt. 

Diittinct 

Slight. 

Blight. 

Slight. 
Slight. 
Blight. 
Blight. 

.50 
.53 
.67 
.66 

.56 

4.85 
2.65 
3.45 
8.65 

1.85 
I.IO 
1.60 
1.95 

.0038 
.0002 
.0042 
.0068 

.0080 

.0466 
.0234 
.0818 
.0804 

.0330 

.0358 
.0208 
.0256 
.0266 

.0372 

.0108 
.0026 
.0062 
.0038 

.0058 

.0050 

1.0030 

.0020 

.0070 

.0042 

.0000 
.0000, 

.oooo' 

.0001 
.0000 

.66 

.58 
.81 
.66 

0.0 
0.5 
0.8 
1.0 

^Vm»  m 

8.65 

1.62 

.68 

0.8 

Odor,  dUtlnotly  vegetable;  of  the  first  eample,  alio  nopleasant.     A  distinctly  fishy  odor 
developed  in  the  first  sample,  on  heating. The  samples  were  collected  from  the  pond. 
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KORTH  BBOOKFIEIiD. 

Microscopical  Examination  of  Water  from  North  Potid,  North  Brookfield. 

[Namb«r  of  orgaDlu&i  p«r  enble  centimeter.] 


1S97. 


Febrnarj. 


May. 


Anffnst. 


NoTembcr. 


Day  of  examination, 
Kamber  of  sample, 


SO 

18688 


20 
10286 


81 
20824 


10 

21287 


PLANTS. 


Dlatomacen, 

Asterionella, 
Pvnedra,    • 
"fabellarla, 


Cyanophycen, 
MeriemopoBdla, 


Protocoocut, 
Raphidlum. 


52 

60 
2 
0 


0 
0 


0 
2 


2,000 

440 

828 

1,282 


2 

0 

12 

0 

4 


770 

0 

6 

780 


22 

22 

140 

108 
16 


457 

16 

i) 

440 


4 
4 

112 

24 
76 


ANIMALS. 
Rhlzopoda,  AotlDophrja, 


InAiBorla, 


Dloobryon, 

Mallomonai, 

Perldlnlnm, 


Vermes, 


Oruatacea,  Oyolope, 


21 

0 
676 


4 
0 


64 

66 
2 
0 


1 
0 


26 

0 

20 

0 


pr. 


0 

0 
0 


pr. 


MUcellanM>u»,  ZoSgloM, 


Total, 


100 


060 


2,181 


25 


008 


10 


688 


Table  showing  Heights  of  Water  in  Doane  Pond  on  the  First  of  Each  Month  in  189  7 

[High,  water,  14.60  feet.] 


Jan.  1, 
Feb.  1, 
March  1, 
April   1, 

May  1. 
Jane    1, 


DATS  ~  1807. 


11.68 
11.00 
11.00 
14.60 
18.60 
11.00 


Datr— lft97. 


July  1, 
Aug  1, 
Sept.  1, 
Oct.  1, 
Nov.  1, 
Dee.  1, 


Feet. 


18.68 
14.60 
18.88 
18.83 
18.17 
13.60 
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NORWOOD. 


Water  Supply  of  Norwood. 

Chemical  Examination  of  Water  from  Buckmaster  Pond^  Dedham. 


[Parts 

per  100,000.' 

RB8IDCK  OK 

« 

a 

1 

1 

Appbabavos. 

EVAPOBA- 
TIOH. 

Akmohia. 

• 

e 

B 

1 

NITBOOBN 
AB 

1 

a 
• 
e 

6 
S 

w 

PS 

M 

O 

• 

1 

• 

1 

• 

1 

Lesson 
Ignition. 

Albuminoid. 

• 

1 

■ 

m 

s 

"C 

i 

• 

1 

• 

1 
1 

5 

Sus- 
pended. 

3 

1897. 

18248 

Jmn.  13 

V.  alight. 

V.  Blight. 

.10 

8.40 

1.80 

.0106 

.0162 

.0144  .0008 

.43 

.0100 

.0001 

.17 

0.6 

18428 

Feb.    2 

V.  slight. 

V.  slight. 

.10 

2.76 

0.70 

.0078 

.0112 

.0110  .00021 

.37 

.oiso'.oooo 

.20 

0.6 

18095 

Mar.    2 

V.  Blight. 

V  slight. 

.06 

2.90 

0.90 

.0064 

.0132 

.0112  .0020 

.38 

.0070 

.0000  .22 

0.6 

18720 

&Car.    8 

V.  slight. 

V.  slight. 

.10 

2.60 

0.76 

.00%) 

.0174 

.0130  .0044 

.38 

.0070 

.0000  .18 

0.9 

18940 

Mar.  81 

Distinct. 

V.  slight. 

.08 

2.60 

1.40 

.0006 

.0142 

.0106  .0036 

.38 

.0070 

.0000  .80 

O.S 

19186 

May    6  ;,V. slight. 

Slight. 

.20 

2.90 

0.95 

.0002 

.0176 

.0176  .0000 

.36 

.0030  .0000] 1. 28 

O.fi 

10372 

Jane  2 

V.  slight. 

V.  slight. 

.26 

2.80 

1.20 

.0016 

.0188 

.0170.0018 

.17 

.0090 

.0000;'.29 

0.4 

10716 

July    6 

V.  slight. 

V.  Blight. 

.17 

2.60 

0.95 

.0014 

.0206 

.0184  .0022 

.38 

.0030 

.0000, .27 

0.6 

19986 

Aug.   3 

.  V.  slight. 

V.  slight. 

.11 

2.86 

1.20 

.0012 

.0214 

.0194  .0020 

.32 

.0050 

.0000 '.29 

O.S 

20890 

Bept.  7 

|V.  slight. 

V.  slight. 

.10 

2.60 

1.25 

.0006  .0246 

.0184.0062 

.37 

..0020.0000|>.2& 

0.6 

20690 

Oct.     6 

V.  slight. 

V.  slight. 

.16 

2.90 

1.85 

.0010  .0212 

.0188  .0024| 

.40 

1.0000.0000  .23 

0.9 

21087 

Nov.   2 

iV.  slight. 

V.  slight. 

.10 

2.80 

1.25 

.0038  .0194 

.0194 

.0000 

.40 

.0000.0000:  .28 

0.8 

21444 

Deo.    6 

V.  Blight. 

SUght. 

.14 

8.10 

1.10 

.0114 
.0087 

.0222 
.0185 

.0198 
.0164 

.0024 
.0021 

.40 
.36 

j.oioo 

.0064 

.0001 
.0000 

.18 

0.8 

Av.*. 

.18 

2.80 

1.12 

.24 

0.6 

f 

1 

t 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  aoalysla  for  that  month  has  been 
need  In  making  the  average. 

Odor,  faintly  vegetable,  becoming  Btronger  on  heating.  A  fishy  odor  wbb  developed  in  the  samples 
collected  in  March.  — The  samples  were  collected  from  the  pond.  For  monthly  reoord  of  height  of 
water  in  this  pond,  see  page  267. 


Microscopical  Examination  of  Water  from  Buckmaster  Pond,  Dedham. 

[Number  of  organisms  per  cubic  centimeter.] 


1897, 

» 

• 

Jan. 

Feb. 

Mar. 

Mar. 

Apr. 

May. 

June. 

Jaly. 

\ug. 

Sept. 

Oct. 

Not 

Dec 

Day  of  examination, . 

13 

6 

6 

9 

2 

8 

6 

7 

4 

8 

6 

3 

0 

Number  of  sample,    . 

18248 

18423 18095 

18720 

18940  19186 

19372 

19716 

19986 

20890 

20690 

21087  21444 

PLANT8. 

Diatomaceas, 

0 

50 

1,048 

0 

77 

82 

8 

4 

6 

2 

IB 

8 

21 

ABterlonella, 

0 

44 

1,044 

0 

76 

0 

0 

0 

0 

0 

8 

0 

9 

Oyanophyceee,  . 

0 

0 

0 

0 

0 

0 

0 

2 

0 

2 

21 

1 

0 

CoBlosphnrinm,  . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

12 

1 

0 

AlfireOt 

0 

0 

0 

0 

0 

0 

0 

2 

28 

4 

18 

0 

0 
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NORWOOD. 

Microscopical  Examination  qf  Waterfrom  Buekmasler  Pond^  Dedham  —  Concluded. 

[Number  of  organtomt  per  enble  eentlmeter.] 


1S97. 

Jan. 

Feb. 

Mar. 

Mar. 

Apr. 

May.  June. 

Jnly. 

Aag. 

Sept. 

Oct. 

Nov. 

Dee. 

ANIMALS. 
Bhizopoda,  Difflngia,  . 

InftiBoria 

Dlnobryon 

0 
62 

0 

lit 
112 

6 

5 
2 

0 

1,718 
1,716 

0 

8,708 
2,708 

0 

180 
124 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

1 

0 
0 

0 

0 
0 

0 

8 

0 

MitcelianemiMt  ZoUglcm,  . 

0 

85 

10 

0 

1 

5    80 

1 

0 

0 

0 

8 

5 

0 

10 

Total, 

62 

187 

1,060 

1,716 

2,700 

182 

8 

8 

20 

11 

68 

4 

84 

Table  showing  Heighis  of  Water  in  Buekmasler  Pond  on  the  First  of  Each  Month 

in  1897. 


[Distance  below  erect  of  dam.] 

Datk— 

1S97. 

Feet. 

Datb-ISOT. 

Feet 

Jan.     1,     .       .       . 
Feb.     1,     .       .       . 
March  1.     . 
ApHl   1,     .        .       . 
May     1,     .        .       . 
Jane    1,     .       .       . 

>               •               •  ,           •                • 

8.00 
8.68 
2.17 
1.42 
0.00 
1.42 

Jnly  1 

Aug.  1 

Sept.  1 

Oel.    1 

Nov.  1, 

Dec.  1 

8.67 
4.88 
6.68 
6.31 
6.76 
6.00 

Water  Supply  of  Orange. 

Chemical  Examination  of  Waterfrom  North  Pond,  Orange. 


[Parte  per  100,000.] 

1 

RBeXDUK  OH 

_i 

Appsasavcb. 

RVAPORA- 

Ammovia. 

NlTKO«SN 

1 

TIOK. 

At 

a 

a 

1 

t 

• 

Albuminoid. 

1 

5 

m 
Q 

Turbidity. 

u 

1 

t 

i 

1 

1 

•2 

00 

^ 

e 

1 

• 

1 

1 

s 

s 

1 

1807. 

20164 

AuK.  18 

V.ellgbt. 

V.ellght. 

.34 

2.60 

1.20 

.0020 

.0174 

.0144 

.0080 

.10 

.0020 

.0000 

.43 

0.6 

20678     Sept.  20  > 

IV.  •light. 

V.  elight. 

.82 

2.66 

1.60 

.0006.0206 

.0184 

.0022 

.10 

.0C30 

.0000 

.48 

0.6 

90880     Oct.    18 

V.illght. 

V.  slight. 
Decided. 

.40 

2.46 

1.20 

.0010.0226 

.0172  .0064. 

.18 

.0030 

.oooo; 

.48 

0.6 

21277    Nov.  16 

V.ellgbt. 

.80 

2.95 

1.75 

.0014;. 02021.0168 

.0044 

.12 

.0020 

.0001 

.42 

0.8 

21627 

Dec.  21 

,  Slight. 

Cone., 

.80 

8.20 

0.90 

.0010  .0164 

.0102 

.0062 

.18 

.0110 

.0000 

.80 

0.8 

earthy. 

.86 

.0012 

.0102 

.0168 

1 

1 

.0040 

1 

.18  1 

1 

.0042 

1 

.0000 

1 

.41 

Av... 

2.76 

1.81 

0.6 

1 

Odor,  diatinctly  Tegetable.— -The  eamplea  were  collected  from  the  pond. 
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OBANOE. 

Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Orange 

Water  Works, 


[PftrU 

per  100,000.; 

I    • 

1 

Kbsiouk  oh 

• 

ca 

APPEAS^XOk 

EVAPOBA.- 

Ammomu. 

NinoGBX 

^ 

1 

1 

TIOW. 

II 

AS 

s 

s 
a 

1 

1 

1 

1 

1 

i 

o 

1 

• 

a 
o  g 

1 

, 

Albamlnoid. 

1 

1 

• 

s 

1 

• 

1 

lit- 
pended. 

• 

SQ 

Q 

H 

s 

o 

H 

b* 

H 

Q 

« 

» 

as 

O  1  3 

1897. 

10734 

Jaly    6 

NoDe. 

V.  slight. 

.05 

2.80 

0.55 

.0012 

.0054 

.0040 

.0014 

.11 

.0000 

.0000 

.11 

0.5 

20155 

Aug.  18 

NoQe. 

V.  slight. 

.07 

2.75 

0.80 

.0006 

.0026 

.0020 

.0006 

.11 

.0020  .0000' .11 

0.6 

20574 

Sept.  20 

None. 

V.  slight. 

.02 

2.75 

0.70 

.0004 

.0014 

.0010 

.0001 

.10 

.0000.0000 

.00 

0.8 

20881 

Oct.    18 

None. 

V  slight. 

.06 

2.90 

0.75 

.0002 

.0030 

.0030 

.0000 

.13 

.0180  .OOOOi 

.08 

0.0 

21278 

Nov.  16 

Slight. 

Oons. 

.90 

2.85 

0.60 

.0002 

.0048 

.0046 

.0002 

.11 

.0000.0000, 

.17 

1.0 

21628 

Dec.  21 

NODC. 

V.  slight. 

.10 
.08 

3.10 

0.70 

.0008 
.0006 

.0056 
.0038 

.0056 
.0034 

.0000 
.0004 

.14 

.0030  .OOOOi 
.0038  -OOOOi 

.11 

0.8 

Av.* . 

2.86 

0.67 

.11 

0.7 

1 

Odor,  faintly  vegetable  or  none.  —  The  samples  were  collected  from  the  reservoir. 


Water  Supply  or  Palmer  Fire  District,  Palmer.  —  Palmer 

Water  Company. 

Chemical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Palmer 

Water  Company, 

[Parts  per  100,000.] 


1     -    1 

RBSIDUB  ON 

• 

a 

App 

EVAPOHA- 
TIOM. 

AmcoHiA. 

NlTSOGBH 
AS 

a 
1 

1 

• 

p 

Albuminoid. 

• 

a 

1 

6 

i 

1 

^ 

Loss  on 
Ignitio 

1 

H 

s 

s 

Sus- 
pended. 

• 

6 

1 

■ 

s 

s 

• 

1 

Si 

1897. 

18380 

Jan.   27 

V.sllffht. 
milky. 

Blight. 

.18 

8.55 

0.96 

.0014 

.0104 

.0094 

.0010 

.14 

.0050 

.0000 

.24 

0.8 

18705 

Mar.    4 

V.  slight. 

V.  slight. 

.88 

2.80 

1.00 

.0004 

.0074 

.0074 

.0000 

.11 

.0060 

.0000 

.35 

0.5 

18846 

Mar.  23 

V  Blight. 

V.  slight. 

.30 

2.80 

0.65 

.0008 

.0102 

.0086'.  0016; 

.11 

.0030 

.0001 

.22 

0.5 

19137 

Apr.  28 

None. 

V.  slight. 

.25 

2.56 

0.65 

.0020 

.0184 

.0118  .0016' 

.11 

1.0030 

.0000 

.24 

0.5 

19334 

May   27 

V.  slight. 

V.  slight. 

.47 

2.80 

l.SO 

.0012 

.0190 

.0182 

.0008 

.08 

.0030 

.0000 

1.46 

1.0 

19544 

June  22 

V.  slight. 

Slight. 

.37 

8.45 

1.40 

.0012 

.0146 

.0110 

.0036; 

.07 

1.0050.0000:  .29 

0.8 

19987 

July  27 

None. 

V.  slight. 

.50 

4.00 

1.35 

.0006 

.0118 

.0006 

.0022, 

.15 

.0050.0000'  .62 

1.1 

30323 

Aug.  30 

Slight. 

V.  slight. 

.81 

3.75 

1.00 

.0014 

.0086  .0062 

.0024' 

.10 

1.0000  .OOOOi  .26 

1.0 

20670 

Sept.  29 

V.  slight 

V.  Blight. 

.23 

8.35 

1.05 

.0006 

.00641.0052 

.0012 

.11 

.0020.0000;  1.15 

1.4 

20985 

Oct.    27 

V.  Blight. 

V.  slight. 

.23 

3.60 

0.70 

.0020 

.0060.0000 

.0000 

.16 

.0050.00011  .14 

1.0 

21339 

Nov.  S3 

Slight. 

OODS. 

.40 

3.85 

1.15 

.0008 

.0110  .0104 

.0006 

.15 

.0040  .0000  .32 

1.1 

21716 

Dec.  80 

V.  Blight 

V.  slight. 

.29 
.82 

3.20 

0.85 

.0018 
.0012 

.0070 
.0105 

.0002 
.0092 

.0008 
.0013 

.18 

.12 

1 

.0060 
.0088 

.0000 
.0000 

.28 

1.4 

Av--  T 

3.27 

1.00 

0.0 

1 

1 

Odor,  generally  faintly  vegetable. The  first  sample  was  collected  from  the  reservoir,  and  the 

remaining  samples  from  a  fanoet  In  the  town. 
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PAI.MEB. 

Microscopical  Examination  of  Water  from  the  Lower  Reservoir  of  the  Palmer 

Water  Company, 

[Namber  of  orgsnlsms  per  eiible  oeoUmeter.] 


19»7. 


11808. 


Jan. 


Mar. 


Mar. 


Apr. 


May. 


Jnne. 


Joly. 


Ang. 


Oct. 


Oct 


Nor. 


Jan. 


Day  of  ezamioatioD, 
Namber  of  aample,   , 


PLANTS. 
Dlstoxnsoead, 

Asterionella, 


80 
18380 


18706 


25 

18846 


80 
19137 


28 

19834 


28 


80 


19644,19987 


81 
20323 


4 

20070 


28 
20085 


24 
21889 


-  a 

21718 


22 

360 

8 

6 

5S 

60 

14 

16 

8 

0 

13 

0 

848 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 


ANIMALS. 
Bhlzopoda,  . 


InfUBoria. 
DinobryoD, 

Vermes, 


3fi$c4Uaneou»,  Zoogloea, 


0 

0 

0 

1 

0 

0 

D 

1 

0 

0 

4 

0 

20 

0 

14 

293 

0 

1 

3 

0 

0 

0 

20 

0 

14 

202 

0 

0 

2 

0 

2 

0 

0 

0 

1 

1 

0 

0 

1 

0 

5 

0 

5 

0 

0 

0 

0 

10 

20 

0 

22 

22 

1 


0 
0 


8 

6 


TOTAI., 


83 


800 


88 


74 


864 


14 


28 


80 


44 


Water  Supply  of  Peabody. 

Chemical  Examination  of  Water  from  Browne's  Pond,  Peabody, 


[Parts 

per  100,000.] 

• 

1 

i 
1 

Appbasavci. 

1  Kbsiuub  om 

EVAPOKA- 
1          TIOM. 

Ammovia. 

Chlorine. 

NmooxH 

AS 

■ 

a 

5 

1 

1 

« 

a 
H 

a 
» 

8 

1 

i 

1 
1 

Ignition. 

i 

Albnmtnold.     , 

i 

1 

mi 

m 
o 
H 

Sus- 
pended. 

• 

3 

e 

a 

a 

18720 

1S97. 
Mar.    9 

V.  alight. 

1 

y.  alight. 

.10 

1  8.20 

1 

0.86 

.0000 

.0176 

.0148 

.0028 

1 
1 

.60 

.0080 

.0001 

.28 

0.5 

10465 

Jaoe  14  ; 

Slight. 

Slight. 

.20 

2.80 

0.75 

.0006 

.0162 

.0126 

.0086 

.58  ".0100 

il 

.0000 

.35 

1 

0.5 

20474 

Sept.  14  ! 

V.  alight. 

Slight. 

.18 

8.26 

1.65 

.0002  .0178 

.0164 

.0014 

.56  '  .0020 

.02  1  .0070 

1 

.68     -0055 

.0000 

'.88 

0.9 

21524 

Dee.  14 

Slight. 

Slight. 

.10 
.14 

2.70 

1.10 

.0014  .0194 

'          1 

.0005  .0177 

.0148 
.0146 

.0046 
.0031 

.0000 
.0000 

.22 
.28 

1.0 

At..* 

' 

2.99 

1.09 

O.T 

1 

1 

Odor,  Tegetable.    A  faintly  fishy  odor  was  developed  in  the  first  sample  on  heating. The  samples 

were  collected  from  the  pond. 
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FEABODY. 

Chemical  Examination  of  Water  from  Spring  Pond,  Peabody, 

[Paru  per  100,000.] 


• 

1 

1 

Appbahahob. 

Rbsidob  on 
Etapoha- 

TION. 

AICMOSI4. 

• 

a 
1 

.79 

NITBOOBM 
AS 

• 

1 

0 
a 

1 

2 

«i 

o 

6 

1 

Loo*  on 
Ignition. 

m 

Albuminoid. 

1 

i 

5 

9^ 

• 

0 

• 

1 

• 

1 

m 

s 

1 

a 

go 

• 

1 

18725 

1S97. 

Mar.    0 

V.  slight. 

Slight. 

.05 

8.55 

1.15 

.0058 

.0180 

.0006 

.0034 

.0000 

.0000 

1.18 

1 

0.9 

10466 

Jane  14 

Slight. 

Blight. 

.OS 

8.50 

0.60 

.0004 

.0186.0006 

.0040 

.66 

.0050 

.0000 

i 

.16 

1.4 

20475 

Sept.  14 

V.  Blight. 

Slight. 

.03 

8.60 

1.25 

.0002 

.0124.0116 

.0008 

.70 

.0020.0000 

.17 

1.4 

21523 

Deo.  14 

iV.  slight. 

Cons. 

.06 
.04 

8.55 

i 

1.85 

.0022 
.0021 

.0278 .0150 

1 
1 

.0167  -0114 

.0128 
.0053 

.78 
.78 

.0070 
.0035 

.00001.12 

■ 

.0000  .16 

1.6 

^v.. . 

8.55 

1.09 

1.8 

Odor,  faintly  vegetable;  of  the  last  sample,  also  mnsty. The  samples  were  ooUeoted  from  the 

pond. 


Chemical  Examination  of  Water  from  the  Lower  Basin,  Peabody  Water  Works, 

[ParU  per  100,000.] 


f 


I 

o 
o 

'S 

Si 

m 

Q 


18727 
10457 
20522 
21522 


Av, 


1897.   i 

Mar.     9 

June  14 
Sept.  17 
Deo.  14 


APPBABiJIOB. 


t 


6 

a 


o 


V.  slight. 
None. 
V.  slight. 
V.  slight. 


V.sUght. 
Slight. 
V.sUght. 
Slight. 


.05 
.08 
.06 
.05 


.05 


Kksiddb  cm 

EVAPOBA- 

TIOV. 

■ 

o 

^3 

I 

§5 

5.05 

1.60 

4.75 

1.10 

5.20 

1.85 

5.00 

1.48 

AXMOMXA. 


Albominokl. 


.0002 
.0024 
.0018 
.0024 


.0080 
.0128 
.0124 
.0108 


.0017  .0110 


00 


.0080 
.0100 
.0110 
.0092 


.0095 


.0000 
.0028 
.0014 
.0016 


.0015 


a 


.80 
.73 
.80 
.84 


.79 


NiTBOOBV 
AS 


3 

5 


.0600 
.0470 
.0250 
.0600 


.0480 


.0002 
.0004 
.0000 
.0008 


I 

§ 

a 
& 

»^ 
M 
O 


or 

,17 
.07 


i 

c 


.0002  .10 

ll 


2.2 
S.l 
2.7 
S.8 

l.S 


Odor,  Tegetable;  of  the  last  sample,  musty.    A  fishy  odor  was  developed  In  the  first  sample  on 

beating. The  samples  were  ooUeoted  from  the  basin,  and  represent  a  mixture  of  the  water  frwa 

Spring  and  Brown's  ponds. 
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FEMBBOKiE. 


Pembroke. 


Chemical  Examination  of  Water  from  Silver  Lake^  in  Pembroke^  collected  at  the 

Surface, 

[ParU  per  100,000.] 


. 

UB8IDI7B  CM 

• 

g 

Appbasaucb. 

KVAPOBA- 

AmionA. 

NITBOOBB 

^ 

1 

TICK. 

A8 

a 

a 

* 

g 

• 

Albuminoid. 

1 

3 

i 

■ 

1 

• 

1 

S 

1 

fi 

• 

1 

Sus- 
pended. 

i 

i 

c 

1 

& 

e 

g 

1 

1897. 

18817 

Jan.  20 

V.  Blight. 

V.  Blight. 

.10 

8.75 

1.95 

.0006 

.0118 

.0110  .0008 

.62 

.0000 

.0000 

.21 

0.6 

20144 

Aug.  18 

V.sliKht. 

V.  Blight. 

.18 

2.95 

0.80 

.0010 

.0126 

.0106  .0020 

.65 

:.oo2o 

.0000 

.22 

0.6 

20146 

Aug.  18 

\r.  alight. 

None. 

.14 

8.05 

1.00 

.0008 

.0138 

.0118.0020 

.64 

,.0020.0000 

.22 

0.6 

21051 

Nov.    4 

None. 

V.  slight. 

.12 

2.90 

1.06 

.0006  .0180 

.0180  .0000 

.64 

.0000 

.0000 

.22 

0.8 

21080 

Nov.   8 

V.  slight. 

Cons. 

.08 

3.10 

1.10 

.0006 

.0186 

.0182  .0004 

.66 

.0000 

.0000 

.22 

1.0 

21292 

Nov.  17 

V.  slight. 

Cons. 

.12 

8.85 

1.20 

.0004 

.0186 

.0112  .0024 

.66 

.0020 

.0000, 

.18 

0.8 

21344 

Nov.  23 

None. 

Cons. 

.12 

8.15 

1.00 

.0008 

.0134 

.0120  .0014 

.62 

.0040 

.0000, 

.20 

1.1 

21456 

Dec.    6 

V.  slight. 

Slight. 

.11 

8.10 

0.95 

.0002 

.0140 

.0120.0020 

.68  1 

.0020 

.0000, 

.19 

1.0 

215B0 

Deo.  20 

V.  Blight. 

Blight. 

.15 
.12 

2.65 

1.00 

.0004 

.0114 
.0128 

.0104 
.0114 

.0010 
.0014 

.68 
.64 

.0080 
.0016 

.0000 
.0000 

.19 
.20 

1.0 

Av.». 

8.18 

1.23 

.0006 

0.8 

*  Where  more  than  one  sample  was  oolleeted  In  a  month,  the  mean  analysis  for  that  month  haa  been 
need  in  making  the  average. 

Odor  of  No.  21590,  none;  of  Nos.  21051  and  21456,  none,  becoming  faintly  vegetable  on  heating;  of 
the  oihera,  faintly  vegeuble,  sometimes  becoming  stronger  on  heating.  The  quantity  of  iron  waa  de- 
termined In  these  samplee,  but  was  foaod  to  be  insignificant. —~  The  samples  were  collected  as  fol- 
lows: No.  18817,  from  the  lake  at  Ita  outlet;  No.  20146,  from  the  southern  part  of  the  lake,  opposite 
Silver  Lake  Grove;  the  remaining  aamplee,  from  the  northerly  part  of  the  lake,  off  Ounners*  Point. 
The  analysea  of  samples  of  water  from  Silver  Lake  were  made  In  connection  with  an  investigation  for 
an  additional  water  supply  for  the  city  of  Brochton. 


Chemical  Examination  of  Water  from  Silver  Lake,  in  Pembroke,  collected  20  Feet 

beneath  the  Surface, 

[Parts  per  100,000.] 


I 

Kbsidub  osi 

• 

i 

Appbabakob. 

Etaposa- 

Ammomu. 

NlTBOOBM 

^ 

1 

TION. 

i 

AS 

a 

a 

1 

s 

p 

• 

6 

1 

s 

i 

• 

sson 
Ignition. 

i 

Albuminoid. 

1 

i 

1 

.4 

t 

J 

1 

i 

1 

5 

§ 

3 

fi 

g 

i 

5*^ 

e 

S 

8 

1807. 

21052 

Nov.    4 

V.  slight. 

Blight. 

.09 

8.10 

1.10 

.0002'. 0180 

.0056 

.0074 

.64 

.0000 

.0000 

.25 

0.8 

21067 

Nov.   8 

V.  slight. 

Cons. 

.10 

8.10 

1.10 

.0002 

.0184 

.0126 

.0008 

.66 

.0020 

.0000 

.28 

1.8 

21298 

Nov.  17 

V-slight. 

Cons. 

.09 

8.20 

1.15 

.0004 

.0184 

.0114 

.0020 

.68  1 

.0020 

.0000 

.18 

0.6 

21846 

Nov.  23 

V.  slight. 

Cons. 

.10 

8.25 

1.05 

*.0010 

.0140 

.0180 

.0010 

.66 

.0010 

.0000 

.20 

1.0 

21457 

Dec.    6 

V.  slight. 

Blight. 

.11 

8.10 

0.90 

.0002 

.0186 

.0128 

.0008 

.72 

.0020 

.0000 

.18 

1.0 

21600 

Dee.  20 

V.  slight.   Slight. 

.18 

2.70 

1.10 

.0002 

.0116 

.0096 

.0020 

.68 

1 

.0010 

.0000 

.21 

1.0 

Odor  of  No.  21600,  none;  of  Nos.  21052  and  2145T,  none,  becoming  faintly  vegetable  on  heating;  of 
the  others,  faintly  vegetable,  becoming  somewhat  stronger  on  heating.  The  quantity  of  iron  was  deter- 
mined in  these  samples,  but  waa  found  to  be  insignificant. The  samples  were  collected  from  the  lake, 

off  Onnners'  Point. 
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PEMBROKE. 

Chemical  Examination  of  Water  from  Silver  Lake,  in  Pembroke,  cotteeted  40  Feel 

beneath  the  Surface, 

[ParU  per  100,000.] 


• 

1 
1 

5 

Appbarahcb. 

Rksiddb  ox 

EVAPOKA- 
TIOK. 

Ahmovia. 

• 

1 
a 

.04 

NiTBOOBK 
AS 

• 

B 

a 

a 
o 

c 

1 

o 

1 

a 

1 

Loss  on 
Ignition. 

1 

Albnminold 

1 
1 

• 

1 

1 

Pa 

■i 

> 

1 

s 

Sus- 
pended. 

i 

e 

21053 

1897. 

Nov.    4 

None. 

y.  slight. 

.09 

8.80 

1.26 

.0012 

.0102 

.0184 

.0028 

.0000 

.0000 

.20 

0.8 

21088 

Nov.    8 

y.  slight. 

OODB. 

.11 

8.20 

1.10 

.0004 

.0182 

.0106 

.0024 

.69 

.0020 

.0000 

.26 

1.3 

21204 

Nov.  17 

y.  slight. 

Oons. 

.11 

8.16 

1.10 

.0006 

.0142 

.0126 

.0016 

.66 

.0020 

.0000 

.IT 

0.0 

21340 

Nov.  23 

y.  slight. 

Oons. 

.07 

8.16 

1.06 

.0006 

.0168 

.0182  .0026 

.68 

'.0020 

.OOCK) 

.21 

1.0 

21458 

Deo.    6 

y.  Blight. 

Slight. 

.11 

8.10 

0.90 

.0000 

.0156 

.0124 

.0032 

.70 

.0020 

.0000 

.18 

1.8 

21601 

Deo.  20 

y.  Blight. 

Blight. 

.18 

2.80 

1.00 

.0004 

.0114 

.009-2 

.0022 

.68 

.0040 

.0000 

.20 

1.0 

Odor  of  Nos.  212B4  and  21846,  faintly  vegetable;  of  the  others,  none,  becoming  faintly  vegetable  oo 
heating.  The  quantity  of  iron  was  determined  in  these  samples,  bat  waa  found  to  be  Inaignificant.  —^ 
The  samples  were  collected  from  the  lake,  off  Q-anoers'  Point. 


Chemical  Examination  of  Water  from  Silver  Lake^  in  Pembroke,  collected  near  the 

Bottom, 


[Parti 

1  per  100,000. 

] 

• 

1 

§ 

•s 
s 

m 
Q 

Appbarakcb. 

KB8IDUB  ON 

EVAPORA- 

TIOK. 

Ammonia. 

c 

i 

i 

.64 

NiTSOOKK 
AB 

Oxygen  Consumed. 

1 

•2 

B 

1 

o 

a 

• 

1 

Loss  on 
Ignition. 

^ 

Albuminoid. 

• 

1 

1 

as 

3 

3 

2; 

■ 

► 
1 

s 

Sus- 
pended. 

i 

20145 

1897. 

Aog.  18 

Distinct. 

y.  slight. 

.18 

3.95 

1.15 

.0024 

.0112 

.0002 

.0020 

.0020 

.0000 

1 

.25 

1 

1.1 

20147 

Aug.  18 

Distinct. 

Blight. 

.45 

4.05 

1.25 

.0104 

.0132 

.0102 

.0030 

.66 

.0020 

.0000  1.29 

1.1 

21054 

Nov.    4 

y.  slight. 

Slight. 

.11 

8.25 

1.20 

.0008 

.0150 

.0148 

.0002 

.66 

.0000  .ooool 

.26 

O.i 

21089 

Nov.    8 

y.  slight. 

Cons. 

.12 

3.10 

1.00 

.0002 

.0142 

.0118 

.0024 

.64 

.0030 

.0000 

.10 

1.0 

21295 

Nov.  17 

y.  slight. 

Cons. 

.10 

3.05 

1.00 

.0008 

.0142 

.0120 

.0022 

.66 

.0020 

.0000  1. 17 

0.8 

21347 

Nov.  23 

y.  Blight. 

Cons. 

.10 

8.10 

0.90 

.0012 

.0152 

.0134 

.0018 

.65 

.0000 

.0000 

.21 

1.0 

21459 

Dec.    6 

y.  slight. 

Cons. 

.10 

3.00 

0.85 

.0006 

.0154 

.0186 

.0018 

.68 

.0020 

.0000 

1.18 

1.8 

21602 

Dec.  20 

y.  slight. 

Cons. 

.11 

2.85 

1.00 

.0004 

.0110 

.0008 

.0012 

.68 

.0020 

.0000 

.21     1.0 

1 

Odor  of  Nob.  21054,  21459  and  21602,  none,  becoming  faintly  vegetable  on  beating;  of  the  others, 
faintly  vegetable,  becoming  somewhat  stronger  on  heating.  No.  20147  contained  .2000  parts  per  100,000 
of  iron;  the  quantity  found  in  the  other  samples  was  insignificant.— -The  samples  were  collected  from 
the  lake,  off  G-unners*  Point,  at  depths  ranging  from  60  to  67  feet  beneath  the  surface. 
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PBMBROIUB* 

(^kemiccU  Examination  of  Water  from  Brooks  in  the  Vicinity  of  Silver  Lake,  in 

Pembroke  and  Kingston. 

r 

[ParU  par  100,000.] 


o 
2 

Appkaravcb. 

Residue  om 
Evapora- 
tion. 

Akmomla. 

.74 

NlTBOOBK 
A8 

1 
i 

a 
• 

^ 

«j 

1 

a 

1 

• 

1 

r 

I     Albamlnold. 

■ 

1 

.0020 

• 

1 
1 

.0000 

• 

a 

1 

H 

1 

1^ 

i 

20148 

1807. 

Aag.l8 

SUght. 

Blight. 

1.60 

4.70 

2.06 

.0014 

.0200 

.0216 

.0044 

1.06 

0.6 

a0140 

Aag.18 

y.ftUght. 

V.iUght. 

2.20 

6.60 

8.10 

.0012 

.0888 

.0200 

.0048 

.87 

.0000 

.0000 

1.74 

o.» 

20540 

8ept.l6 

None. 

BUght. 

0.80 

4.10 

1.10 

.0004 

.0162 

.0182 

.0080 

.70 

.0080 

.0000 

0.80 

o.» 

20660 

B«pt.l« 

Nona. 

V.  Blight. 

o.ao 

8.80 

1.10 

.0000 

.0186 

.0128 

.0008 

.76 

.0090 

.0000 

0.41 

o.» 

Odor,  faintly  vegetable. The  eamplee  were  oolleeted  as  foUowe :  No.  20148,  from  Pine  Brook,  at 

a  mill  pond  about  a  mile  above  ita  conflaence  with  Jonee  River;  No.  20149,  from  a  pond  on  Howard 
Brook,  about  half  a  mile  above  ite  ooofluenee  with  the  etream  flowing  from  Bilver  Lake ;  No.  20649,  from. 
Herring  Brook,  near  Pembroke  Centre,  and  above  ita  oonfluenoe  with  Little  Podding  Brook;  No.  20660,. 
from  Jonee  River,  Jnst  below  ita  eonflnenoe  with  Pine  Brook. 


Peppbbell. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Fepperell, 
with  reference  to  a  proposed  water  supply  for  that  town,  may  be 
found  on  pages  34  to  36  of  this  volume. 


Water  Supply  op  Pittspield. 

Chemical  Examination  of  Water  from  Backet  Brook  Reservoir,  Pittsfield, 

[ParU  per  100,000.] 


« 

a 

8 

O 

1 

APPaABAVOB. 

1  RRSIDCK  OS 
EVAPOHA- 

Tioir. 

J 

• 

a 
H 

*i 

a 

H 

« 

a 
o 
s 

J" 

18858 

1B07. 

ICar.  23 

Slight. 

Cons. 

.23 

4.45 

1.06 

19548 

June  22 

None. 

V.  slight. 

.05 

6.85 

1.15 

20678 

Bept.28 

V.  Blight. 

V.  slight. 

.12 

7.90 

1.60 

21704 

Dee.  29 

None. 

V.  slight. 

.05 

6.90 

1.06 

Av... 

.11 

6.27 

1.10 

Ammokia. 


Albuminoid. 

"S" 

> 

^ 

£ 

• 

»>• 

"O 

1 

1 

s 

1    B 

h 

H 

Q 

OQ 

.0012 
.0010 
.0016 
.0006 


.0011 


.0112 
.0068 
.0136 
.0066 


.0098 


.0084 
.0068 


.0028 
.0000 


.0180  .0006 
.0052.0004 


.0083  .0010 


a 

i 

2 


.07 
.06 
.10 
.21 

.11 


NiTEooaa 

AS 


I 


2 

5 


.0080 
.0120 
.0060 
.0200 


.0000 
.0000 

.0000 
.0000 


.0112  .0000 


a 

a 

c 

& 

>^ 

M 

o 


.28 
.08 
.14 
.07 


.14 


3 


2.0 
5.8 
6.4 
4.7 


4.8 


Odor,  faintly  vegetable  or  none. The  samples  were  ooUected  from  the  reservoir. 
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FITTSriBLB. 

Chemical  ExamincUion  of  Water  from  Socket  Brook  in  the  Vicinity  of  (he  Pumping 

Station  of  the  Pittsfield  WaUr  Works. 

[Parte  per  100,000.] 
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1 
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o 
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• 
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i 
1 

pended. 

1 

18867 

1S»7. 

Mar.  23 

V.  slight. 

Slight. 

.10 

6.05 

1.80 

.0022  .0116 

.0096 

.0018 

.0100  .0000 

4.6 

10540 

Jane  22 

None. 

V.  slight. 

.02 

9.60 

1.50 

.0004.0060 

.0086 

.0024 

.06 

.0100.0000 

.07 

7.9 

20075 

Sept.  28 

V.  slight. 

V.  slight. 

.05 

13.00 

2.45 

.0026.0030 

.0080 

.6000 

.06 

,.0020.0000  .06 

0.9 

SITOS 

Dee.  29 

V.  slight. 

Cons. 

.06 
.05 

7.70 

1.85 

.0004 
.0014 

.0042 

.006-2 

.0080 

.0048 

.0012 
.0014 

.12 
.08 

.0290.0000 

1 
.0127  -Cioon 

.06  i  6.1 

A.V. .. 

9.00 

1.65 

.09     7  1 

^. ......... 

1 

1 

. 

Odor,  faintly  vegetable. The  samples  were  oolleoted  from  the  brook. 


Chemical  Examination  oj  Water  from  Ashley  Brook  Reservoir,  Pittsfield. 

[Parte  per  100,000.J 


• 
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Aftbabavob. 

Rbsidub  oh 

Evapoba- 

tiob. 

Ammovxa. 
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.06 
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1                         1 
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Albuminoid. 

1 

1 

9a 
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I 

1 

00 

i 

18859 
19545 
20671 
21702 

1897. 
Mar.  23 

Jane  22 

Sept.  28 

Dee.  29 

V.  Slight. 
None. 
V.sUght. 
V.  slight. 

Slight. 
None. 
V.  Blight. 
Oons. 

.80 
.12 
.82 
.12 

.21 

4.15 
7.16 
5.40 
6.10 

0.95 
1.70 
1.60 
1.25 

.0006 
.0012 
.0012 
.0004 

.0006 

.0116 
.0110 
.0104 
.0084 

.0108 

.0104 
.0104 
.0104 
.0066 

.0094 

.0012 
.0006 

.0000 
.0018 

.0009 

.0070 
.0020 
.0000 
.0190 

.0070 

.0000 
.0000 

.oooo! 

.0000 
.0000 

I 

.80 
.26 
.85 

.18 

1 
.27 

2.6 
5.8 
8.9 
4.7 

^V.  .  . 

5.70 

1.87 

4.1 

Odor,  faintly  vegetable. The  samples  were  ooUeeled  from  the  reeervoir.    Water  Howb  lato  this 

reservoir  from  Ashley  Lake,  sltnated  about  2.5  miles  Ikrther  ap  the  brook. 
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PITTSPIEIiD. 

Chemical  Examinatitm  of  Water  from  Bafhaway  Brook  Reservoir,  PiUsfield, 

[ParU  par  100,000.] 
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s 


18856 
19540 
20674 
21705 


At. 


19t7. 

Mar.  » 

JoDe22 
S«pt.28 
Dae.  20 


Afpbjlbavob. 
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I 


V.  slight. 
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V.sUghk. 
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Slight. 
V.  slight. 
V.sUght. 
V.  slight. 
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.03 


.08 


RBSIDnS  OK 

BVAPOBA- 

TIOS. 
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• 
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r 

5.66 

1.10 

9.10 

1.65 
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8.20 

1.57 

Ammosia. 


Albuminoid. 

1 

1 

t 

t 

1 

lb 

H 
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£ 

.0000 

.0002 
.0004 
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.0002 


.0058 
.0026 
.0044 
.0182 


.0065 


.0058 
.0024 
.0028 
.0106 


.0054 


.0000 
.0002 
.0016 
.0024 


.0011 


o 


.07 
.07 
.11 
.14 


.10 


MiTBOOBV 
▲S 
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* 

I 


.0070 

.0120 

.0075 

1.0880 


.0161 


.0000 
.0000 
.0000 
.0000 


I 

B 
m 

I 

B 

5 


1 

X 


.18 
.06 
.06 
.07 


.0000  .09 


4.0 
7.1 
8.4 
6.4 

6.5 


Odor,  faintly  vsgotable  or  nooo. The  samples  were  collected  from  the  reservoir. 


Chemical  Examinaium  of  Water  from  Mill  Brook  Reservoir^  Pittsfield, 

[Parts  per  100,000.] 


a 

a 


& 

I 


18856 

19547 
20672 
21706 


At. 


Mar.  28 

Jane  22 
Sept.  88 
Dee.  29 


ArPBAXAMOI. 


• 

1 


a 

1 


I 


Dlsanet, 
clayey. 
None. 

V.sUght. 

V.sUght. 


Blight. 
V.sUght. 
V.sUght. 
SUghi. 


.28 
.02 
.08 
.08 


.09 


Kbsiodk  o> 
Byapoka- 

TIOK. 


I 


si 

5 


4.25 
5.80 
6.10 
4.66 


5.07 


0.90 
0.95 
1.00 
0.95 


0.95 


Ammosia. 


i 


Albamlnold. 


I 


> 


.0008 
.0006 

.0016 
.0006 


.0009 


.0110 
.0046 
.0084 


.0070.0064 


.0065 


.0104 
.0040 


.0034 


.0060 


I   B 

00 


.0006 

.0006 
.0000 

.0006 


B 

r 
St 

n 


.0005 


.06 
.06 
.09 
.18 


.08 


NtTKOOBM 

AS 


Si 

t 


i 


.0070 

.0050 

-.0080 

■.0170 

I 

.0092 


.0000 
.0000 
.0000 
.0000 


1 

B 

B 
m 

I 

B 

I 

M 

o 


i 


.0000 


.28 
.06 
.06 
.04 


.10 


2.2 
8.8 
4.9 
8.6 

8.6 


Odor,  Tegetable  or  none.— The  samples  were  ooUeeted  from  the  reserrolr. 
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PLYMOUTH. 


I 


18804 
18487 
18717 
10187 
10406 
10708 
10771 
90040 
20468 
S0701 
21068 
21610 


Av.*. 


Water  Supply  of  Plymouth. 

Chemical  Examinalum  of  Water  from  Little  South  Pond,  Plymouth, 

[ParU  per  100,000.] 


a 
% 

I 


18»7. 

Jan.  20 

Feb.  10 
Mar.  8 
May    4 

June  8 
Jaly  1 
July  13 
Aug.  10 
Sept.  16 
Oct.  12 
Nov.  8 
Dee.  14 


Appbaxakob. 


V.  Blight. 
V.  alight. 
V.  alight. 
V.  alight. 
None. 
V.  Blight. 
None. 
V.  alight. 
V.  alight. 
V  alight. 
V.aUgbt. 
V.  alight. 


V.  alight. 
V.  alight, 
y.  alight. 
V.aUght. 
V.  alight. 
V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
V.  alight. 
Dedded. 
Slight. 


.02 
.02 
.02 
.00 
.06 
.02 
.02 
.04 
.03 
.08 
.06 
.07 


.08 


RsaiDCB  on 

EVAPOBA- 
TIOB. 


g 


2.76 
2.06 
2.16 
2.26 
2.20 
2.46 
2.86 
2.40 
2.46 
2.70 
2.70 
2.46 


2.42 


0.00 
0.00 
0.60 
0.60 
0.80 
0.06 
0.80 
0.80 
0.06 
1.06 
1.00 
0.76 


0.80 


Ammovia. 


Albuminoid. 

• 

1 

1 

1 

1 

il 

b 

H 

o 

m 

.0010  .0186 
.0018.  .0162 
.0020.0142 
.0026  .0146 


.0012 
.0016 
.0010 
.0014 
.0004 
.0014 
.0012 
.0016 


.0014 


.0142 
.0180 
.0168 
.0146 
.0100 
.0162 


.0180 
.0136 
.0120 
.0140 
.0142 
.0160 
.0128 
.0180 
.0148 
.0162 


.0214.0164 


.0160 


.0160 


.0164 


.0142 


.0006 
.0016 
.0022 
.0006 
.0000 
.0020 
.0080 
.0016 
.0042 
.0000 
.0060 
.0006 


.0017 


e 


.68 

.70 
.70 
.60 
.62 
.60 
.60 
.68  \ 
.66 
09 
.66 
.70 


.67 


NiTBOOn 
A8 


.0000 
.0030 
.0000 
.0030 
.0000 
.0000 
.0010 
.0020 
.0000 
.0000 
.0020 
.0100 


s 

Si 


.0000 
.0000 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


s 

a 

6 

a 

g 

M 

o 


.10 
.04 
.07 
.08 
.00 
.12 
.08 
.IS 


3 

e 


0.0 
0.0 

o.s 

0.0 
0.2 
0.0 
0.2 
0.2 


.0010  .0000 


.16  '  O.O 


j.lO 
.14 
.08 


0.0 
0.6 
0.8 


.10  1  0.1 


*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  haa  been 
uaed  in  making  the  average. 

Odor,  vegetable  and  oceaaionally  mouldy. The  aamplea  were  eollected  from  the  pond. 


Chemical  Examinalum  of  Water  from  Little  South  Pond,  Plymouth,  collected  near 

the  Bottom* 

[ParU  per  100,000.] 


Rbsidcb  on 

- 

1 

• 

-      § 

APPSABAHCB. 

Evapora- 

Ammonia. 

NrrsooBN  1 

1 

1 

tion. 

1 

AB 

a 

S 

g 

• 

a 

Albuminoid. 

1 

s 

Date  of  C« 

s 
1 

a 
•> 

1 

1 

Loss  on 
Ignltio 

I 

• 

1 

• 

1 

Sus- 
pended. 

Chlorine. 

• 

Nltrftea. 

5 

e 

1 

O 

• 

i 

a 

1897. 

. 

1 
1 

10700 

July    1 

1 

V.  Blight. 

Cone. 

.00 

2.40 

0.66 

.0012.0274 

.0124 

.0060 

.70  1 

1 

.0000 

.0000 

.08 

0.0 

Odor,  diatinetly  vegetable. 


Microscopical  Examvuxiion, 


DiatomaoesB,  Oymbella,  2;  Fragitaria^  30;  Mehsirat  18;  Meridion,  2;  yUJUcMa,  1;  Pbinutoria,  4; 
StauroneUt  2;  Synedra,  10.    MiBoellaneoua,  Zooglaa,  60.    Total,  120. 
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PLYMOUTH. 

ChemiceU  Examination  of  WcUerfrom  Oreai  South,  Boot  and  Halpoay  Ponds, 

Plymouth, 

[Phrto  per  100,000.] 


RB8ID0B  OM 

• 

g 

Appbasamob. 

EVAPOBA* 

AmfOHlA. 

NlTBOOBM 

^ 

t 
1 

TIOB. 

AS 

1 

• 

1 

a 

• 

• 

1 

• 

it 

1 

Albaminoid. 

S 
1 

• 

1 

• 

o 

1 

^ 

• 

1 
1 

• 

1 

00 

£ 

1807. 

10710 

July    1 

V.  ■light. 

V.  slight. 

.00 

1.96 

0.80 

.0002 

.0114 

.0004 

.0020 

.M 

.oooo'.oooo 

.07 

0.0 

19711 

Jnly    1 

V.  slight. 

V.  slight. 

.01 

2.80 

0.60 

.0016 

.0148 

.0102 

.0046 

.69 

.0000.0000 

.08 

0.0 

10708 

July    1 

Blight. 

V.  slight. 

.00 

8.06 

0.90 

.0008 

.0104 

.0160 

.0014 

•60 

.0000.0000 

.19 

0.0 

10707 

Jnly    1 

V.  •light. 

Slight. 

.01 

8.06 

0.96 

.0018 

.0192 

.0168 

.0084 

.66 

.0000 

.0000 

.20 

0.0 

10706 

Jnly    1 

Slight. 

Slight. 

.06 

2.06 

0.60 

.0004 

.0284 

.0122 

.0112 

.62 

.0080 

.0000 

.11 

0.0 

2161S 

Doe.  18 

V.  slight. 

y.  slight. 

.00 

2.60 

1.10 

.0018 

.0240 

.0190 

.0074 

.62 

.0080 

.0000 

.14 

0.6 

Odor,  distinctly  vegetable. The  samples  were  eolleeted  as  follows :  No.  19710,  from  Great  Bonth 

Pond,  near  the  sarfaee;  No.  19711,  from  Great  Sonth  Pond,  near  the  bottom;  No.  19700,  from  Boot 
Pond,  near  the  surface;  No.  19707,  from  Boot  Pond,  near  the  bottom;  No.  19706,  from  Halfway  Pond, 
near  the  snrfaee;  No.  21618,  from  Halfway  Pond,  at  its  outlet. 

Microscopical  Examination, 

The  organisms  Anabcena  and  Dirujbryon  were  fonnd  in  Nos.  197t>6, 19707  and  21618. 


Wateb  Supply  op  Pbovincetown. 

Chemical  Examination  of  Water  from  the  Tubular  WeUs  of  the  Provincetown 

Water  Works, 

[Parte  per  100,000.] 


• 

1 

Apprabavck. 

• 

Ammoxia. 

NITBOOBB 
AS 

1 

1 

Date  of 

Co11e< 

• 

2 

■4 

i 

i 

el 

a  > 

Free. 

Albu- 
minoid. 

r 

e 

• 

• 

s 

S 

Oxygen 

Conti 

1 

m 

• 

1 

1S07. 

1 

18269 

Jan.  16 

Decided, 
milky. 

Cons., 
rusty. 

1.80 

10.00 

.0114 

.0110 

2.00 

.0120 

.0001 

.68 

8.6 

.6800 

18894 

Jan.  29 

DlStlQCt, 

milky. 

Cons., 
rusty. 

1.30 

9.40 

.0090 

.0098 

2.22 

.0080 

.0000 

.66 

2.6 

.8600 

18719 

Mar.    8 

Distinct, 
milky. 

Blight. 

1.50 

7.90 

.0120 

.0104 

2.88 

.0030 

.0000 

.70 

2.6 

.8800 

18828 

Mar.  22 

Decided. 

Cons., 
floe. 

1.26 

8.20 

.0126 

.0120 

2.86 

1 

.0080 

.0000 

.67 

S.2 

.6700 

18979 

Apr.    7 

Decided. 

Cone., 
floe. 

1.40 

1 

8.90 

.0128 

.0104 

1  2.21  . 

1            1 

.0070 

.0000 

.77 

8.1 

.8200 

19178 

May    4 

Decided. 

Cons., 
floo. 

1.70 

9.40 

.0180 

.0120 

2.87 

.0080 

.0001 

.72 

2.1 

.0200 

19887 

Jnne  4 

Distinct. 

Cons., 
rusty. 

1.80 

9.40 

.0104 

.0182 

2.20  ' 

1 

1 

.0030 

.0000 

.70 

2.9 

.6800 

19741 

July    7 

Decided. 

Cons. 

2.00 

9.80 

.0122 

.0008 

2.21 

.0050 

.0000 

.89 

8.3 

.3900 

20OOO 

Ang.  4 

Decided. 

Cons., 
rusty. 

1.20 

10.20 

.0126 

.0106 

2.61 

.0080 

.0000 

.62 

8.6 

.8600 

20418 

Sept.  8 

Distinct, 
milky. 

Cons., 
rusty. 

1.90 

10.00 

.0066 

.0110 

2.89 

.0080 

.0000 

.76 

8.4 

.9000 

20728 

Oct.     6 

Distinct, 
milky. 

Cons., 
rusty. 

2.80 

10.10 

.0128 

1 

.0096 

1  2.89 

.0000 

.0000 

.74 

8.8 

.9000 

21041 

Noy.    8 

Decided. 

Cons. 

1.86 

10.00 

.0184 

.0170 

,  2.29 

.0000 

.0000 

.82 

4.7 

.6000 

21475  :  Dec.    7 

Cons. 

Cons. 

2.40 

9.40 

.0124 

.0128 

'  2.26 

.0060 

.0002 

.78 

6.0 

.6000 
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PBOVINCBTOWN. 

Ckemieal  Ezamination'of  Water  from  the  Tubular  Wells  of  the  Provincetawn 

Water  Works  —  Concluded. 


Averages  by  Fears. 

[Parta  per  100,000.] 

Date  of 

Collection. 

Appba&uicb. 

.    1 

1 

Ammokia.   I 

NITBOOBM 

▲8 

• 

1 

1' 

1 

a 

Sediment. 

1 

Residue  on 
Erapon 

1 

Albu- 
minoid. 

1 

1 

1 

Oxygen 

Consu 

• 

1 
1 

• 

i 

„ 

1893 

„ 

„ 

0.00 

7.66 

.0027 

.0082 

2.08 

.0023 

.0001  ' 

.74 

1.4    .1340 

_ 

1804 

. 

. 

1.09 

7.01 

.0048 

.0000 

2.10 

.0039 

.0000 

.69 

1.7    .2212 

• 

1806 

— 

. 

1.21 

8.66 

.0074 

.0106 

2.18 

.0043 

.0000 

.77 

2.2 

.3764 

. 

1800 

— 

. 

1.84 

9.12 

.0080 

.0125 

2.28 

.0058 

.0000 

.75 

2.0 

.5162 

- 

1807* 

- 

— 

1.71 

9.51 

|.0116 

.0116 

2.28 

.0045 

.0000  I 

.72 

3.4 

.6088 

*  Where  more  than  one  aampie  was  collected  in  a  month,  the  mean  analyaiafor  that  month  haa  been 
used  in  making  the  average. 

N'oTB  to  analyses  of  1897 :  Odor,  none.    A  faintly  mouldy  or  earthy  odor  was  developed  in  some  of 
the  samples  on  healing. The  samples  were  collected  from  a  faucet  at  the  pnmplng  aiatioo. 

Microscopical  Examination  of  Water  from  the  Tubular  Wells  of  the  Provincelown 

Water  Works. 

[Number  of  organisms  per  cubic  centimeter.] 


1897. 

Jan. 

Feb. 

Mar- 

Mar. 

Apr. 

May. 

June.  July. 

Ang. 

Sept. 

Oct,  j  Nov. 

Dec 

Day  of  examination, 
Namber  of  aampie, 

16 
18259 

1 

18394 

9 
18719 

24 

18828 

9 
18979 

7 
19173 

10 
19387 

9 
19741 

6 
20006 

10 
20418 

7 
20723 

5 
21041 

9 
21475 

PLANTS. 
Fungi,  Crenothrix,     . 

m 

18,000 

1,000 

600 

300 

• 

72      60 

1 

0 

16 

M 

100 

0 

0 

Chemical  Examination  of  Water  from  Faucets  in  Provincelown^  supplied  from  the 

Provincelown  Water  Works, 

[Parts  per  100,000.] 


i 

APPKA.EAKCB. 

• 

Ammonia. 

NiTROOKK 

i 

a 

i 

AS 

S 

1 

^t 

• 

9 

1 

1 

Date  of 
CoU 

X 

Sediment. 

i 

6 

Residue  oi 
Evapo 

1 

il 

< 

1 

■ 

m 

Si 

g 

■t-t 

i 

'A 

Oxygen 
Com 

8 

s 

1 

s 
£ 

1897. 

18665 

Feb.  27 

Blight, 

milky. 

Cons  , 
rusty. 

1.00 

13.80 

.0058 

.0100 

2.26 

.0000 

.0000 

.73 

3.0 

.8900 

18666 

Feb.  27 

Diatinct, 
milky. 

Cons. 

1.20 

8.60 

.0054 

.0184 

2.31 

.0030 

.0000 

.78 

1.7 

.4600 

10742 

July    7 

Decided. 

Blight. 

1.40 

8.90 

.0086 

.0118 

2.33 

.0020 

.0000 

.87 

2.9 

.2800 

20007 

Ang.  4 

Decided, 
milky. 

Cons. 

— 

10.00 

.0018 

.0108 

2.52 

.0000 

.0000 

.60 

3.0 

.4800 

20419 

Sept.   8 

Diatinct, 
milky. 

Slight, 
rusty. 

1.60 

10.20 

.0058 

.0106 

2.38 

.0010 

.0001 

.64 

3.8 

.4400 

20724 

Oct.     6 

Distinct, 

milky. 

Decided. 

Slight. 

1.80 

9.20 

.0028 

.0116 

2.46 

.0000 

.0000 

.67 

8.3 

.4500 

21042 

Nov.    8 

Cona. 

1.70 

9.80 

.0042 

.0158 

2.24 

.0000 

.0000 

.50 

4.0 

.4000 

21476 

Dec.    7 

Great. 

Cons. 

0.70 

9.30 

.0014 

.0120 

2.30 

.0020 

.0003 

.38 

4.4 

.2600 

Av.*. 

1.84 

9.80 

.0036 

.0120 

2.36 

.0009 

.0001 

.03 

8.4 

.4264 

*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  month  haa  been 
nsed  in  making  the  average. 

Odor  of  the  first  two  samples,  faintly  motldy ;  of  the  others,  none,  becoming  generally  faintly  mouldy 
or  earthy  on  heating. The  samples  were  collected  from  fanceta  In  the  town. 
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QUINCr, 

Watee  Supply  op  Qoiwcr. 
Tbe  advice  of  the  State  Board  of  Health  to  the  city  of  QniDcy, 
with  reference  to  a  proposed  temporary  additional  water  supply,  to 
be  taken  from  Town  Brook  near  tbe  pumping  station  during  the 
drier  months  of  the  year,  may  be  found  on  pages  36  and  37  of  this 
volume.  The  results  of  analyses  of  samples  of  water  from  this  brook 
and  its  tributaries  are  given  in  the  following  table  :  — 

ChemiceU  Exammaiion  of  Water  pvm  Town  Brook,  jtiat  o&ooe  the  Storage  Reaer' 
voir  of  the  Quiney  Water  Work*. 

[PuU  par  100,000.) 


Averages  by  Yean. 


• 

UN 

1«»1 

iSM 

- 

' 

O.TI 

o.m 

O.K 

4.01 

«.K 
4.11 

4.U 

4.31 

1.87  '  ,0018 

:=id:I 

.oiM.oiai.ooiM 

■EEi'E 

.a 

.40 

.67 

;» 

.ooiaj.oooi 
.om.oooi 
.om.oooi 

:I|:Z 

.ooso'.oooo 

1 

.mei.oooo 

.0080.0000 

O.I» 

a.n 

O.I 

KoTi  to  ■Dalj'M*  of  IBOT:  ' 


r,  dltlmsll;  Hcetiibla. 
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Chemical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Quiney 

Water  Works. 

[ParU  par  100,000.] 


• 

§ 

« 

1 
1 

APPB4SAJI0B. 

1  KBSID0B  oa 

EVAPOBA- 

Tioa. 

AmcomA. 

Chlorine. 

NrraooBir 

AM 

uraed. 

1 

s 

S 

1 

H 

e 

■ 

1 

Albamtooid.     | 

1   e 

1 

1 

1 

i! 

00 

m 

S 
? 

S 

Si 

18348 

1807. 

Jan.  28 

Sltgbt. 

V.sUght. 

0.88 

1 

3.60 

1.70 

.0016 

.0206 

.0186 

1        1 
.0020^1.58  1 

.0100  .0001 

i 

1        ! 

•.n    1.1 

18806 

Feb.  28 

V.sUght. 

V.sUght. 

0.42 

4.15 

1.85 

.0012 

.0146 

.0122 

.0024!  .65  , 

1                  ' 

.0100 

.0000  .41  '  0.5 

18681 

Fob.  26 

V.  slight. 

V.sUght 

0.46 

8.65 

1.15 

.0014 

.0146 

.0184 

.0012*  .66 

.0130  .0000  .45  <  O.S 

1         1 

18872 

Mar.  24 

Slight. 

V.sUght. 

0.48 

8.00 

1.60 

.0004 

.0168 

.0120 

.0048  .60  l'. 0180  .0000 

.34  .  0.5 

10106 

Apr.  26 

Blight. 

Slight. 

0.83* 

8.05 

1.00 

.0024 

.0214 

.0156 

.0058  .61  1  .0070 

11                1 1 

.0001 

.36     0.8 

lOSOO 

liay  24 

DUtlnet. 

Oons. 

0.62 

8.40 

1.15 

.0008 

.0280 

.0162 

.0068 

.58 

.0080 

.0000 -.55  i  0.5 

I 

10867 

Jane  28 

V.  slight. 

Slight. 

0.66 

1 

8.50 

1.50 

.0008 

.0270 

.0216 

.0054 

.50 

'.0000 

.0000  .61  !  0.5 

10007 

Jnly  26 

Slight. 

Slight. 

0.86 

4.05 

1.50 

.0018  .0208 

.0210 

.0088 

.65 

.0070 

.0000  .60     0.8 

1 1 

20822 

Aag.80 

Slight. 

Slight. 

0.60 

8.05 

1.65 

.0016 

.0844 

.0256 

.0088, 

.68 

.0000 

.0000 

|.68     1.0 

S0688 

Sept.  27 

Slight. 

Slight. 

1.00 

4.85 

1.00 

.0100 

.0842 

.0206 

.0046| 

.05     .0000 

.0000  I. SS     1.1 

S0080 

Oct.  26 

Distinct. 

Oons. 

0.06 

4.05 

1.75 

.0144 

.0880 

.0286 

.0044 

.68  1 

.0200 

.0000|.41     0.8 

21806 

Not.  20 

Distinct. 

Oons. 

0.70 

4.80 

1.00 

.0076  .0218 

.0184 

.0084 

.72 

.0120 

.0000  .9(2     0.5 

S1601 

Dee.  20 

Decided. 

Slight. 

0.60 

4.50 

1.80 

.0088  .0184 

.0152 

.0082 

.74 

.0180 

1 

.00001.48 

1, 

1.8 

Averages  by  Years, 


1880 

- 

- 

0.01 

1800 

- 

- 

0.70 

1801 

- 

- 

0.70 

1802 

- 

- 

0.62 

1808 

- 

- 

0.56 

1804 

- 

- 

0.67| 

1805 

- 

- 

0.66' 

1806 

- 

- 

0.57 

1807* 

- 

- 

0.62| 

1 

8.76 
4.56 
8.07 
4.07 
3.81 
4.26 
4.22 
3.86 
3.02 


1.10 
1.76 
1.60 
1.41 
1.51 
1.71 
1.77 
1.47 
1.56 


.0116 
.0085 
.0027 
.0051 
.0052 
.0020 
.0008 
.0021 
.0080 


.0803.0288 
.0240.0178 
.0274  .0178 


.0237.0175 
.0218'. 0172 
.0220.0167 
.080l'.0187 
.0288  .0168  .0070 
.0246  .0106  .0050 


.0065 
.0071 
.0006 
.0062 

.0046 

1 
.0062 

.0114 


.58 
.54 

.50 
.61 
.61 
.67 
.66 
.63 
.64 


.0087.0008![    - 
.0166. 0002'!    - 


1.4 


.01O0..O0OO'|    -  I  0.7 

.0008;. 0001 1    -  I  0.0 

|l        I 
.0104'. 0001 1'. 51     0.8 


0.8 


.0040  .0000,. 56     0.7 


.0053.0000  .60 


.0062  .0001  j  .40  '  0.7 
.0085'. 00001 '.48  '  0.7 


*  Where  more  than  one  sample  was  coUected  In  a  month,  the  mean  analysis  for  that  month  has 
beon  used  In  making  the  average. 

Note  to  snnlyses  of  1807 :  Odor,  distinctly  vegetable ;  In  January  and  Jnly  becoming  flehy  on  heating. 

The  samples  were  collected  from  the  reservoir.    For  monthly  record  of  height  of  water  in  this  reser. 

▼olr,  see  page  282. 
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QUINCY. 

Microscopical  Examinaiion  of  Water  from  the  Storage  Reservoir  of  the  Quincy 

Water  Works, 

[N'amber  of  orgaolsms  p«r  cnblo  eeotimeter.] 


1807. 

Jan. 

Feb. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Joly. 

Aof. 

Oct. 

Oct. 

Nov. 

Dec 

Day  of  ezamiDAllon, 

37 

24 

20 

27 

27 

25 

80 

r 

81 

2 

26 

80 

80 

Nambor  of  Bamplo, . 

18848 

18606 

18661 

18872 

19106 

10209 

10587 10007 

1 

20822 

2063890050 

21806 

21001 

PLANTS. 

DlatomaoecB,   . 

2 

8 

1 

1 

42 

04 

41 

84 

820 

816 

680 

806    084 

Astertooella,     . 
Bfoedra,    .... 
Tabellaiia,               . 

0 
2 
0 

8 

0 
0 

1 
0 
0 

0 
0 

1 

8 

7 

27 

10 
16 
84 

0 

0 

86 

0 

4 
50 

886 

8 

82 

68 

12 

282 

8U 

28 

204 

840 
10 
54 

476 

112 

06 

Oyanopliycdad*  Olathro- 
cyttto,     .... 

0 

0 

0 

0 

0 

0 

0 

0 

82 

0 

0 

0 

0 

AlffSD, 

0 

2 

0 

0 

0 

8 

2 

2 

81 

80 

72 

40 

4 

Protoeoeent,     .              . 

0 

2 

0 

0 

0 

0 

0 

0 

27 

66 

48 

0 

0 

ANIMALS. 

4 

BhlBopoda, 

0 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

InftLBorla,  .... 

480 

44 

88 

146 

60 

417 

04 

70 

00 

20 

82 

10 

262 

Oodonella, 

Dlnobryon, 

MallomoDaCf 

Peridtolam, 

Raphldomonaa, 

Uroglena, . 

0 
16 
2 
408 
0 
0 

0 
6 
10 
22 
0 
0 

0 
6 
2 
60 
0 
0 

0 

10 

11 

124 

0 

0 

0 
14 

0 
40 

0 

8 

4 
876 
6 
86 
0 
0 

0 
0 

4 

82 
28 

0 

0 
2 
0 
60 
2 
0 

0 
88 
0 
8 
0 
0 

0 

4 
0 
2 
0 
0 

0 

4 
0 
0 

4 

0 
4 
2 
0 
0 

2 
4 
0 
2M 
0 
0 

Vermes 

0 

0 

0 

1 

4 

2 

1 

0 

4 

0 

• 

2 

0 

Orustacea,  Cyelopa, . 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

pr. 

pr. 

pr. 

0 

JiiieeUaneout,  Zodglosa, 

0 

10 

0 

0 

20 

0 

00 
171 

0 

25 

200 

26 

16 

0 

Total,      .... 

432 

04 

70 

147 

125 

ttt 

126 

1,068 

680 

788 

081 

048 
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QXriNCY. 

Chemical  Exatninalion  of  WcUerfrom  Town  Brook  and  Us  TribtUaries, 

[Parte  per  100,000.] 


RBSIDnS  OM 

•d 

s 

•8 
1 

Appbaxahob. 

iCVAPOXA- 
IIOB. 

AmioHXA. 

1 

Nixsoobh 

AS 

§ 

• 

8 

a 

1 

o 

• 

1 

1 

H 

• 

a 

1 

Albuminoid. 

• 

s 

s 

• 

8 

5 

1 

• 

1 

• 

1 
1 

« 

1 

il 

00 

1 

mm 

18»7. 

18068 

Feb.  25 

Slight. 

Blight. 

.35 

8.55 

2.80 

.0814 

.0200 

.0174 

.0026 

1.53 

.1080 

.0011 

.42 

2.6 

18659 

Feb.  25 

V.  slight. 

Slight. 

.75 

8.45 

1.85 

.0002 

.0110 

.0008 

.0012 

0.49 

.0080 

.0000 

.54 

0.3 

18609 

Feb.  25 

V.  Blight. 

Slight. 

.68 

4.M 

1.60 

.0094 

.0196 

.0194 

.0002 

0.79 

.0180 

.0002 

.54 

0.9 

Odor,  dUtinctly  vegetable. The  flrat  sample  was  collected  from  a  small  tributary  of  Town 

Brook,  which  enters  It  from  the  south  about  half  a  mile  below  the  reservoir  of  the  Quincv  water  works; 
the  second  sample  was  collected  from  a  brook  north  of  the  storage  reservoir,  which  unites  with  Town 
Brook  a  short  distance  below  the  reservoir;  the  last  sample  was  collected  from  Town  Brook,  opposite 
the  pumping  station  of  the  Qnincy  water  works. 

Table  showing  Heights  oj  Water  in  the  Storage  Reservoir  of  the  Quincy  Water 

Works  on  the  First  of  Each  Month  in  1897. 

[High-water  mark  is  86.71  feet  above  city  base.] 


* 

Heights 

Heights 

1897. 

aboveCity 
Base. 

1897. 

above  City 
Base. 

Feet. 

1 

Feet 

Jan.     1, 

86.71 

July  1,. 

85.80 

Feb.     1 

86.71 

Aug.  1,  . 

83.98 

March  1, 

86.71 

Sept.  1, . 

»••••• 

82.60 

April   1, 

86.71 

Oct.   1,. 

»              a               e              •              ■              • 

80.01 

May     1 

86.71 

Nov.  1, . 

76.81 

June    1, 

86.00 

Dec.  1, . 

79.  U 

Water  Supply  or  Randolph  and  Holbrook. 

Chemical  Examination  of  Water  from  Great  Pond  in  Randolph  and  Brainlree, 

[Parte  per  100,000.] 


1 

Bbsidue  on 

I 

i 

Appbarakcb. 

EVAPOBA- 

Ammovia. 

NiTSOOBV 

% 

TIOW. 

AS 

1 

9 

a 

1 

■ 

a 

1 

Albuminoid. 

1 

»; 

*i 

S 

id 

• 

■ 

«' 

1 

1 

♦? 

s 
1 

i 

• 

»son 
Ignlt 

1 

•3 

1 

s 

1 
-1 

1 

1 

1 

8 

a 

i 

OQ 

6 

s 

2       1 

& 

S 

a  a 

09 

g 

s 

S 

8 

1 

1897. 

; 

1 

18061 

Apr.    6 

V.  slight. 

V.  Slight. 

.48 

3.70 

1.25 

.0002 

.0118 

.0108 

.0010 

.66 

.Clan  .0000 '.48 

l.S 

19596 

June  29 

None. 

V.  slight. 

.59 

4.10 

1.55 

1.0002 

.0188 

.0146 

.0042 

.50 

.GOTu  .0000.  .68 

0.9 

20368 

Sept.  8 

V.  slight. 

V.  slight. 

.48 

3.95 

1.85 

.0000 

.0232 

.0206 

.0024 

.67 

.0000 

.0000 1.60 

1.0 

20745 

Oct.  11 

V.  slight. 

V.  slight. 

.40 

4.05 

1.70 

.0004 

.0208  .0188 

.0020 

.58 

.0030 

.0000  .46 

0.8 

21472 

Dec.    8 

V.  slight. 

V.  slight. 

.48 

.48 

4.25 

1.75 

.0010 
.0004 

.0206 
.0190 

.0186 
.0167 

.0020 
.0023 

.68 
.58 

.0070 

.0002  .54 

1.8 

Av. .. 

4.01 

1.62 

.006i 

11 
.0000  'M 

l.l 

i 

1 

Odor,  generally  faintly  vegeteble. The  samples  were  collected  from  a  faucet  lo  Holbrook. 
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BEADING. 


Water  Supply  op  Reading. 


Chemical  ExamineUian  of  Water  from  the  FiUer-gallery  of  the  Reading  WaUr 

Works. 

[Paru  per  100,000.] 


d 
e 

Afpbabavcb. 

• 

Ammomia. 

NITIOOKH 

i 

Date  of 

ColtecU 

o  ^ 

9  « 

S 

AS 

Oxygen 

Consum 

1 

1 

ft 

5 

«: 

■: 

i 

Albu- 
minoid. 

s 

i 

2! 

• 

19197. 

18242 

Jan.   12 

Decided, 
milky. 

Cona. 

0.70 

16.80 

.0088 

.0072 

.66 

.0060 

.0003 

1 

.28 

4.0 

.5000 

18858 

Jan.  26 

Distinct, 
mUky. 

Slight, 
rusty. 

0.70 

18.20 

.0006 

.0182 

.62 

.0080 

.0001 

.87 

8.8 

.8700 

18460 

Feb.     0 

DlaUnct, 
milky. 

Cons., 
rusty. 

0.40 

18.60 

.0088 

.0080 

.62 

.0160 

.0000 

.26 

6.7 

.2400 

18600 

Feb.  28 

Distinct, 
mUky. 

Heavy. 

1.00 

16.20 

.0106 

.0006 

.68 

.0070 

.0001 

.47 

6.0 

.7600 

18700 

Mar.    8 

Distinct, 
milky. 

Slight. 

0.76 

12.10 

.0084 

.0000 

.66 

.0060 

.0000 

1 

.86 

8.6 

.2200 

18810 

Mar.  23 

Dlatinct, 
milky. 

Cona, 
rusty. 

0.70 

11.10 

.0082 

.0064 

.60 

.0070 

.0001 

.80 

4.0 

.2000 

18068 

Apr.    5 

Decided. 

Cons., 

floo. 
Slight. 

0.60 

10.70  1 

.0060 

.0060 

.46 

.0060 

.0000 

.82 

4.4 

.1400 

10071 

Apr.  20 

V.  Blight, 

0.68 

10.00 

.0084 

.0086 

.47 

.0030  '.0000 

.40 

4.3 

.2100 

milky. 

10106 

May   10 

Distinct, 
milky. 

Cons., 
rusty. 

0.80 

0.40  , 

.0068 

.0078 

.46 

.0160 

.0001 

.30 

8.0 

.1600 

1080S 

May   24 

Distinct, 

Cona., 

1.20 

0.80 

.0082 

.0110 

.41 

.0030    .0001 

.68 

8.6 

.1200 

milky. 

rusty. 

10804 

Jane    7 

Distinct. 

Cona., 

floo. 
Cons. 

1.80 

10.10 

.0006 

.0142 

.86 

.0060 

.0000 

.68 

8.6 

.3000 

10637 

Jane  21 

Decided. 

1.15 

11.80 

.0082 

.0164 

.40 

.0060 

.0001 

.40 

4.2 

.2200 

10766 

Jaly  13 

Distinct, 
milky. 

Cona. 

1.46 

0.40 

.0002 

.0172 

.41 

.0080 

.0000 

.00 

2.6 

.1760 

10006 

Jaly  26 

Distinct. 

Cona. 

1.20 

0.00 

.0086 

.0168 

.78 

.0180 

.0000 

.46 

8.0 

.2060 

20084 

!Aag.    9 

Decided. 

Cona. 

» 

10.80 

.0104 

.0184 

.62 

.0020    .0000 

.87 

8.8 

.2800 

20282 

Aag.  26 

Distinct. 

Cona. 

0.60 

12.20 

.0084 

.0126 

.61 

.0080    .0000 

.82 

4.8 

.8800 

S0467 

Sept.  18 

Distinct, 

Cona., 

milky. 

rusty. 

1.20 

0.60 

.0082 

.0162 

.78 

.0020 

.0000  1 

.70 

8.2 

.2000 

30648 

Sept.  27 

Distinct, 
milky. 

Slight. 

0.42 

8.60 

.0088 

.0128 

.60 

.0000  |.0001 

1 

.26 

2.7 

.4600 

20747    Oct.    11  [ 

Distinct, 

Cona. 

0.63 

0.60 

.0072 

.0008 

.61 

.0080  ;.oooo 

.46 

8.4 

.1260 

milky. 

20053 

Oet.    26 

Distinct, 

Cona. 

0.60 

10.00 

.0078 

.0082 

.77 

.0100 

.0000 

.81 

8.8 

.1860 

milky. 

21008    Nov.    01 

Decided. 

Cona. 

0.61 

10.10 

.0106 

.0110 

.66 

.0080    .0001 

.86 

4.4 

.1760 

21810 

Nov.  22 

Decided. 

Heavy. 

0.60 

0.60 

.0180 

.0126 

.65 

.0060 

.0003  . 

.82 

8.0 

.1060 

21616 

Dee.  18 

Decided. 

Heavy. 

0.4U  ' 

11.40 

.0118 

.0108 

.68 

.0060 

.0003  , 

.36 

4.2 

.2000 

21608 

Deo.  29 

Decided. 

Heavy.     0.60 

18.40 

.0106 

.0006 

.60 

.0070 

.0002  , 

1 

.40 

4.6 

.2160 

Averages  by  Years, 


1891 

0.18 

12.06 

.0016 

.0063 

.48 

.0004 

.0001 

. 

6.1 

. 

. 

1802 

. 

— 

0.44 

0.25 

.0042 

.0078 

.64 

.0071 

.0001 

- 

8.4 

— 

. 

1808 

_ 

• 

0.64 

10.08 

.0034 

.0087 

.66 

.0032 

.0001 

.85 

8.0 

.1261 

. 

1804 

. 

. 

0.45 

12.76 

.0043 

.0107 

.68 

.0020 

.0000 

.,85 

6.0 

.2642 

. 

1806 

.. 

« 

0.61 

18.88 

.0088 

.0114 

.72 

.0048 

.0000 

.'44 

6.6 

.2277 

. 

1806 

« 

. 

0.62 

11.60 

.0U80 

.0080 

.51 

.0060 

.0001 

.40 

4.1 

.2606 

«- 

1807* 

" 

~ 

0.70 

11.12 

.0000 

.0110 

.68 

.0068 

.0001 

.M 

4.0 

.26U 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  haa  been 
naod  in  making  the  averago. 

NoTB  to  analyaea  of  1807 :  Odor  of  Noa.  18600, 18810, 18058  and  10071,  falnUy  mouldy;  of  No.  21810, 
diatinctly  nnpleaaant;  of  the  others,  none.  A  faintly  mouldy  or  earthy  odor  waa  developed  in  some  of 
the  samplea  on  heating.  ~— The  aamplea  were  collected  from  a  faucet  at  the  pumping  atation. 
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Microscopical  Examination  of  Waierfrom  the  FiUer-gallery  of  the  Reading 

Water  Works, 

[Number  of  organiima  p«r  cable  eentimeter.] 


1897. 

Jan. 

Jan. 

Feb. 

Feb. 

Mar. 

Mar. 

Apr. 

Apr. 

May. 

May. 

June. 

June. 

Duj  of  ezunloAtlon,    . 
Knmber  of  sample. 

18 
18242 

20 
18858 

ID 
18480 

24 

18009 

9 
18709 

23 
18819 

7 
18058 

21 
19071 

11 
19195 

25 

19803 

10 
10804 

22 
196S7 

PLANTS. 
Fungi,  Crenothrlx,  . 

19,200 

16,000 

19,000 

6,000 

6,800 

8,200 

15,600 

1,000 

4,400 

9,800 

24)000  7,200 

Microscopical  Examination  of  Waierfrom  the  FiUer-gallery  of  the  Reading 

Water  Works  —  Concluded. 

[Number  of  organUma  per  cable  ceDilmeter.] 


1897. 

July. 

Joly. 

Aug. 

Aug. 

Sept. 

Oct. 

Oct. 

Oct. 

Sov. 

Not. 

Dec. 

Dec 

Day  of  examination,    . 
Namber  of  sample,      . 

le 

19765 

28 
10908 

11 
20084 

27 
20282 

15 
20467 

4 

20648 

12 

20747 

S6 
20058 

12 
21008 

24 
21319 

15 
21515 

80 
21680 

PLANTS. 
Funffi,  Creoothrlx,  . 

4,200 

4,500 

7,000 

10,000 

8,000 

4,736 

4)000 

5,000 

10,000 

5,000 

12,000 

600 

No-  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


285 


BBADING. 

Chemical  Examination  of  WaUrJrom  Beading  FiUer-gaUtry  after  passing  through 

the  Mechanical  Filter. 

[Parta  par  100,000.] 


Date  of 

Collection. 

ATPKABAHCB. 

1 

Awomiu 

6 

NiTBOOKy 

^»     1 

Oxygen 

Consumed. 

• 

Number. 

■ 

^ 

1 

1 

minoUL 

• 

1 

• 
^-1 

1824S 

Jan.  12 

None. 

None. 

.10 

24.10 

.0082 

.0006 

.66 

.0060 

.0007 

.22 

16.6 

.0100 

188W 

Jan.  26 

None. 

None. 

.10 

28.40 

.0060 

.0100 

.62 

.0070 

.0006 

.18 

16.0 

.0000 

IMOl 

Feb.   0 

None. 

None. 

.07 

21.80 

.0064 

.0002 

.61 

.0120 

.0006 

.00 

16.0 

.0080 

IMIO 

Feb.  28 

None. 

1 

None. 

.06 

20.80 

.0044 

.0064 

.46 

.0060 

.0001 

.18 

16.0 

.0000 

inio 

Mar.  8 

None. 

None. 

.06 

26.20 

.0002 

.0002 

.48 

.0100 

.0006 

.22 

18.6 

.0000 

18830 

Mar.  22 

None. 

None. 

.07 

17.60 

.0088 

.0066 

.60 

.0080 

.0002 

.16 

14.6 

.0000 

18060 

Apr.  6 

None. 

None. 

.10 

17.60 

.0008 

.0064 

!     .44 

.0060 

.0000 

.28 

11.0 

.0020 

10072 

Apr.  20 

None. 

None. 

.20 

17.60 

.0014 

.0064 

.42 

.0060 

.0000 

.28 

18.0 

.0000 

10100 

BCay  10 

None. 

None. 

.26 

16.60 

.0010 

.0068 

!     .44 

.0270 

.0002 

.20 

12.6 

.0010 

10304 

May  24 

None. 

None. 

.86 

16.60 

.0012 

.0070 

.40 

.0180 

.0008 

.87 

10.6 

.0000 

1M06 

Jnne  7 

None. 

None. 

.40 

17.80 

.0004 

.0084 

.86 

.0060 

.0001 

.87 

11.0 

.0100 

10628 

Jane  21 

None. 

None. 

.48 

10.20 

.0066 

.0110 

'     .U 

.0080 

.0000 

.48 

18.6 

.0080 

10706 

J0I7I2 

None. 

None. 

.68 

17.60 

.0042 

.0116 

.46 

.0060 

.0006 

.66 

18.0 

.0240 

10000 

Jaly  26 

V.  alight. 

None. 

.88 

17.40 

.0010 

.0080 

.77 

.0200 

.0004 

.M 

10.2 

.0040 

20086 

Aag.  0 

None. 

None. 

.87 

10.40 

.0064 

.0080 

.62 

.0080 

.0016 

.42 

12.1 

.0000 

20288 

Anc.26 

None. 

None. 

•«1 

18.60 

.0032 

.0118 

.70 

.0060 

.0016 

.60 

11.6 

.0010 

20408 

Sept.  18 

None. 

None. 

.80; 

18.70 

.0024 

.0060 

.78, 

.0080 

.0018 

.82 

10.0 

.0000 

2M40 

Sept.  27 

None. 

None. 

.16 

18.00 

.0006 

.0064 

.40 

.0080 

.0012 

.80 

11.6 

.0010 

20748 

Oct.  11 

None. 

None. 

.20 

18.10 

.0016 

.0070 

.68 

.0100 

.0046 

.80 

11.2 

.0030 

200M 

Oct.  26 

None. 

None. 

.27 

17.00 

.0020 

.0088 

.68 

.0120 

.0080 

.21 

14.8 

.0060 

21000 

Nov.  0 

None. 

None. 

.21 

16.70 

.0080 

.0112 

.68 

.0080 

.0026 

.22 

14.6 

.0080 

21820 

Not.  22 

None. 

None. 

.10 

16.80 

.0040 

.0124 

.60 

.0160 

.0002 

.24 

18.0 

.0010 

21616 

Dee.  18 

None. 

None. 

.10 

17.80  ' 

.0086 

.0000 

.64 

.0080 

.0024 

.22 

14.6 

.0080 

21604 

Dee.  20 

None. 

1 

None. 

1 

.14 
.28 

18.00 

.0044 
.0084 

.0076 

.68 

.0080 

.0010 
.0010 

.21 

0.8 

.0080 

At.*. 

1 

18.64 

.0084 

.62 

.0082 

.20 

12.7 

.0087 

'     1 

1          '  i     * 

*  Where  more  than  one  sample  waa  collected  In  a  month,  the  mean  analyala  for  that  month  haa  been 
need  In  making  the  average. 

Odor,  none. The  Mmplea  were  eolleeted  from  the  weir,  over  which  the  filtered  water  paaaea  on 

Ita  entranoe  to  the  storage  tank  at  the  pamplng  station. 


286 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


BEV3SBE. 

Water  Supply  op  Revere  and  Winthrop. — Revere  Water 

Company. 

Chemical  Examination  of  Water  from  the  WeUs  of  the  Revere  Water  Company 

at  Revere, 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appkakahcb. 

1 

« 

Ammonia. 

Chlorine. 

NiTBOOBN 
AS 

Oxygen 

Conanmed. 

i 
1 

• 

1 

s 
H 

1 

1 

Albu- 
minoid. 

i 
i 

s 

• 

1 

18240 

1997. 

Jan.  13 

None. 

None. 

.00 

150.60 

.0006 

.0012 

58.97 

.1500 

.0011 

.07 

44.6 

.0120 

18484 

Feb.    4 

None. 

None. 

.02 

154.10 

.0000 

.0002 

62.36 

.1600 

.0011 

.08 

42.0 

.0100 

18708 

Mar.    4 

None. 

Slight. 

.03 

159.00 

.0006 

.0030 

62.87 

.1250 

.0007 

.27 

47.0 

.0150 

18056 

Apr.    5 

None. 

None. 

.00 

154.30 

.0004 

.0010 

68.90 

.1400 

.0014 

.18 

62.0 

.0050 

10279 

May  10 

None. 

None. 

.05 

152.00 

.0002 

.0018 

61.10 

.1650 

.0018 

.19 

46.6 

.0100 

10888 

Jane  80 

None. 

None. 

.00 

159.80 

.0000 

.0010 

67.50 

.0750 

.0016 

.18 

51.5 

.0070 

10756 

July     6 

None. 

V.  slight. 

.00 

160.80 

.0000 

.0008 

75.20 

.0900 

.0040 

.09 

52.S 

.0090 

20000 

Ang.  5 

None. 

V.alight. 

.02 

154.70 

.0004 

.0010 

57.02 

.1100 

.0020 

.08 

45.7 

.0050 

90551 

Sept.  14 

None. 

None. 

.02 

169.40 

.0008 

.0028 

62.00 

.0660 

.0020 

.10 

46.5 

.0000 

S0768 

OoU     7 

None. 

None. 

.00 

125.20 

.0006 

.0006 

45.26 

.0570 

.0026 

.09 

88.0 

.0010 

21284 

Not.  11 

V.alight. 

Slight. 

.08 

142.50 

.0006 

.0080 

56.60 

.2800 

.0028 

.10 

57.0 

.0020 

S1400 

Deo.    7 

V.  slight. 

V.sUght. 

.06 

104.40 

.0016 

.0064 

88.00 

.1600 

.0022  ! 

1 

.09 

43.5 

.0020 

Averages  by  Years. 


• 

1888 

- 

- 

.00 

22.69 

.0001 

.0022 

3.49 

.1288 

.0022 

- 

. 

• 

- 

1898 

- 

- 

.00 

50.20 

.0002 

.0019 

18.05 

.0907 

.0010 

.04 

SB.O 

.0066 

- 

1894 

- 

- 

.08 

91.90 

.0004 

.0011 

80.80 

.0068 

.0018 

.06 

41.0 

.0219 

- 

1895 

- 

- 

.02 

104.73 

.0002 

.0012 

86.84 

.0652 

.0014 

.07 

45.6 

.OUO 

- 

1890 

- 

- 

.00 

121.80 

.0002 

.0011 

45.21 

.0788 

.0017 

.08 

46.4 

.0082 

- 

1897 

- 

- 

.02 

149.65 

.0005 

.0019 

69.26 

.1272 

.0010 

.12 

48.0 

.0067 

Non  to  enelyeei  of  1897:  Odor,  none.— —The  samples  were  ooUeoted  from  a  fanoet  at  the  pnmp> 
Ing  station. 
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xLR  V  JfilUS* 

Chemical  Examination  of  W<Uerfrom  Tubular  Wells  of  the  Revere  Water  Company 

at  Cliflondalet  Saugue, 

[Parte  per  100.000.] 


Date  of 

Collection. 

Appbabavos. 

a 

t 

AimonA. 

t 

1.18 

VITBOOBV 

Ae 

1 

e 

i 

& 

i 
1 

• 

1 

3 

1 

i| 

• 

1 

< 

s 

1 

^^ 

18260 

1S97. 

Jan.   18 

None. 

None. 

.00 

16.80 

.0000 

.0042 

.1000 

.0000 

.01 

6.8 

.0070 

184S5 

Feb.    4 

,  None. 

None. 

.00 

18.70 

.0012 

.0060 

1.81 

.1760 

.0000 

.00 

6.0 

.0060 

18704 

Mar.    4 

None. 

None. 

.00 

18.00 

.0000 

.0020 

1.18 

.2000 

.0000 

.06 

6.9 

.0040 

18057 

Apr.    5 

None. 

None. 

.00 

18.60  ; 

.0000 

.0016 

1.28 

.1600 

.0000 

.08 

7.0 

.0000 

10280 

May  10 

,  None. 

None. 

.00 

13.10 

.0000 

.0024 

,  1.27 

i.iooo 

.0000 

.02 

7.0 

.0000 

1M84 

Jane  80 

,  None. 

None. 

.00 

14.00 

.0002 

.0012 

'  1.80 

.1000 

.0004 

.00 

6.7 

.0000 

197S7 

Jnly     8 

None. 

None. 

.00 

14.70 

.0000 

.0006 

1.48 

.2000 

.0000 

.01 

7.2 

.0060 

20010 

Aof.   6 

None. 

None. 

.00 

14.10 

.0002 

.0014 

1.27 

.1800 

.0000 

.01 

7.0 

.0000 

20662 

Bept.  14 

None. 

None. 

.02 

18.00 

.0002 

.0018 

1.27 

.1600 

.0000 

.02 

6.7 

.0000 

20704 

Oct.     8 

'  None. 

None. 

.00 

18.00 

.0006 

.0008 

1.14 

.1040 

.0000 

.06 

7.2 

.0000 

21288 

Not.  11 

None. 

None. 

.06 

14.60 

.0026 

.0026 

1.88 

.2000 

.0006 

.01 

7.6 

.0010 

21498 

Dec.    7 

V.  ■light. 

None. 

.06 

14.80 

.0014 

.0062 

1.42 

i 

.1900 

.0000 

.02 

7.7 

.0010 

Averages  by  Tears. 


- 

1892 

. 

- 

.01 

11.66 

.0000 

.0008 

1.16 

.0128 

.0086 

- 

6.0 

.0116 

- 

1808 

- 

- 

.00 

12.60 

.0002 

.0010 

1.82 

.0672 

.0079 

.08 

6.4 

.0067 

- 

1804 

- 

- 

.01 

18.08 

.0000 

.0010 

1.24 

.0706 

.0012 

.08 

6.6 

.0068 

- 

1806 

- 

- 

.01 

18.02 

.0008 

.0016 

1.18 

.1068 

.0088 

.08 

6.9 

.0011 

- 

1886 

- 

- 

.01 

14.08 

.0002 

.0012 

1.26 

.1880 

.0002 

.02 

6.9 

.0024 

- 

1897 

- 

- 

.01 

14.06 

.0006 

.0024 

1.28 

.1660 

.0001 

.02 

6.9 

.0017 

Nora  to  analyeee  of  1807 :  Odor,  none.  -^  The  aamplee  were  colleeted  from  faaoete  in  Revere  and 
Baogiia,  eapplled  wholly  from  the  Sangna  welle. 


Water  Supply  op  Rockland. 

(See  Abington.) 
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BOCKFOBT. 


Wateb  Supply  op  Rockfort. 


Chemical  ExamincUion  of  Water  from  Cape  Pond,  RockporL 

[Parti  per  100,000.] 


1 

1 

RUIDUS  OH 

1 

t5 

1 

Afpsaxavcx. 

EVAPOBA- 
TION. 

Ammohia. 

MinoasH 

AS 

1 

a 
1 

1       e 

Albuminoid. 

1 

• 

1 

-a 

1 

3 

Loss  on 
Ignltio 

1 

1 

1 
1 

5 

Sus- 
pended. 

1 

• 

• 

o 

s 

1 

1S97. 

! 

! 

18288 

Jan.  16 

Blight, 

V.  slight. 

.80 

13.00 

2.25 

.0000 

.0232 

.0104 

.0038 

4.88 

.0000 

.0001 

.85 

1.1 

milky. 

1 

1 

18508 

Feb.  15 

V.  slight. 

V.  Blight. 

.20 

11.60 

2.00 

.0022 

.0202 

.0184 

.0018 

4.87 

.0030 

.0000,1.27 

1.1 

18821 

Mar.  22 

DlStlDOt. 

V.  slight. 

.38 

10.70 

2.15 

.0002;. 0268 

.0238 

.0020  4. 60;. 0020 

.0000  .30 

1.3 

18007 

Apr.  12 

Slight. 

BUght. 

.32 

11.10 

1.05 

.0006.0308 

.0226 

.0082  |4.49l  .0000 

.0000 

.30 

0.8 

10261 

May  17 

V.  slight. 

V.  slight. 

.28 

10.05 

1.10 

.0032 

.0116 

.0112 

.0004  4.44  .0030 

.0000 

.20 

1.1 

10467 

Jane  14 

Blight. 

Slight. 

.20 

10.30 

3.20 

.0072 

.0180 

.0134 

.0046  {4.20 

,.0090 

.0001 

.27 

0.9 

10881 

July  10 

Slight. 

Blight. 

.23 

10.70 

2.00 

.0180 

.0280 

.0196 

.0084 '4.50  .0020 

.0000 

.81 

0.8 

20110 

Aug.  16 

Slight. 

Slight. 

.82 

10.76 

2.05 

.0068 

.0368 

.0200 

.0078  4. 60, .0080 

.0000 

.36 

0.8 

20664 

Sept.  20 

V.  slight. 

V.  slight. 

.42 

11.00 

2.05 

.0014 

.0216 

.0184 

.0032  4.601.0000 

.00081 

.80 

1.4 

208S6 

Oct.   18 

Distinct. 

Slight. 

.40 

10.95 

1.85 

.0002 

.0272 

.0190 

.0062  4.43 

.0400 

.ooool 

.50 

- 

21280 

Nov.  15 

Decided. 

Cons. 

.82 

10.35 

2.50 

.0006 

.0344 

.0210 

.0134,4.75 

.0020 

.0000, 

.26 

0.8 

21615 

Dec.  20 

Slight. 

Cons. 

.20 

10.80 

2.16 

.0006 

.0282 

.0188 

.0044  4.09 

.0060 

.OOOO'  .27 

1 

1.6 

Averages  by  Years. 


1894 

^ 

^ 

.22 

12.85 

1.91 

.0001 

.0225 

.0168 

.0062 

5.55 

.0010 

1895 

> 

. 

.25 

12.61 

2.81 

.0025 

.0802 

.0198 

.0104 

5.42 

.0087 

1806 

» 

. 

.29 

11.67 

2.11 

.0008 

.0198 

.0149 

.0049 

4.97 

.0089 

1897 

- 

~ 

.30 

10.94 

2.10 

.0034 

.0251 

.0196 

.0055 

4.60 

.0068 

.0000. 25 
.000011.32 
.0000,1.24 
.0000  .81 


l.S 

1.2 
1.0 
1.1 


NoTB  to  analyses  of  1897 :  Odor,  generally  distinctly  vegetable  and  oeoaalonally  moaldy.  • 
samples  were  collected  from  a  faneet  at  the  pamping  station. 


The 


•    Microscopical  Examinalian  of  Water  from  Cape  Pond,  Bockport, 

[Namber  of  organisms  per  cubic  centimeter.] 


'  1897. 

Jan. 

Feb. 

Alar. 

Apr. 

May. 

June. 

Jnlj. 

Aug. 

Sept. 

Oct.     Not. 

1 

Dec 

Day  of  examination,  . 
Number  of  san^ple,    . 

21 

18388 

18 
18503 

23 
18821 

14 
18907 

18 
19261 

16 
19467 

21 
19831 

18 
20119 

21 
20664 

20 
20886 

16 
21239 

22 

21616 

PLANTS. 

Diatom  aceae, 

Asterlonella, 

Cyclotella,     .       .       .       . 

Meloslra 

Tabellaria,    .       .       .       . 

Oyanophyceae,  Anabnna, . 

AlffOB 

Protoooccus, 
Staurogenla, 


188 

124 

0 

64 

0 


94 

92 
0 


108  :  750    929 

92  I  748     915 


0 

16 

0 


0 
0 
0 


0 

0 


1 
9 
0 


1 
0 


0 
0 


156 

1,684 

154 

46 

522 

1 
8,258 

144 

0 

12 

0 

1,272 

0 

348 

0 

2 

0 

152 

0 

4 

0 

88 

0 

84 

144 

340 

0 

2,920 

0 

272 

66 

0 

0 

236 

660 

14 

240 

0 

104 

4 

168 

58 

1,808 

0 
0 

36 
20 

2 
0 

66 
58 

24 
22 

82 
1,688 

5,028   4,048 


5,000  >  4,000 

0  I       2 

28  '      44 

0  0 


16 
408 


228 

10 
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Microseapieal  Examination  of  Water  from  Cape  Pand^  Rockport 

[Number  of  orfanlaaM  per  enble  oentlmeter.] 


BOCKFOBT. 

-  Concluded. 


IMT. 

Jen. 

Feb. 

Mer. 

Apr. 

Miy. 

June. 

JaljT. 

▲Off. 

Sept. 

Ooc. 

Not. 

Dec, 

ANI1CAL8. 
InftLBorla,      .... 

Clllsted  lofoBoriAD,      . 
DiDObrvoD,  .... 
TrachelomoDU,   . 
Uroglena 

Vermes,  Anaree,  • 

Oruatacea,  Oyelope,    . 

2 

0 

0 
3 
0 

6 

0 

S 

0 
9 
0 
0 

1 
0 

24 

0 
28 

1 
0 

S 

0 

40 

0 

40 

0 

0 

pr. 

10 

0 

1 
0 
0 

0 
0 

8 

0 
0 
8 
0 

0 

0 

28 

0 

0 

28 

0 

0 
0 

88 

0 

0 

84 

0 

0 
0 

2 

0 
0 
0 

0 

0 

pr. 

82 

18 

0 

04 

0 

0 

pr. 

SO 

0 

0 

28 

0 

0 
0 

22 

0 

0 

14 

0 

2 
0 

Jii9eeUafU(nUt  ZoSgioee,    . 

120 

10 

20 

20 

5 

100 

180 

40 

8 

IB 

0 

10 

TOTAI.,  ..... 

410 

130 

708 

008 

171 

1,876 

002 

1,000 

001 

5,408 

6.002 

4,300 

Wateb  Supply  of  Butland. 

Chemical  ExamifuUion  of  Water  from  Muschopauge  Ldke^  RuUand. 

»  [Peru  per  100,000.] 


a 

0 


18470 
18740 
10100 
20800 
20810 
21814 
21404 


At. 


i 


iser. 

Feb.  10 
Her.  0 
ICey     8 

Ang.  27 
Oct.  16 
Nov.  19 
Dee.    7 


ArPBAIAITOB. 


o 


«2 

a 
i 


V.illght. 

V.  slight. 

None. 

V.illght. 

V.illght. 

V  eUght. 

Slight. 


V.illght. 

V.sHght. 

None. 

V.illght 

V.illght 

Slight. 

Cons. 


.08 
.07 
.10 
.03 
.10 
.08 
.10 


.07 


KxeiDDB  0« 

EVAPOBA- 

TIOM. 

H 

• 

r 

2.10 

0.70 

2.46 

0.76 

1.06 

0.66 

2.36 

0.86 

2.36 

1.16 

2.46 

1.00 

2.86 

0.80 

2.24 

0.80 

AmoviA. 


Albomloold. 


I 


I 


.0044 
,0024 
.0022 
.0002 
.0080 
.0084 
.0008 


.0028 


.0164 
.0100 
.0082 
.0106 
.0130 
.0100 
.0128 


.0164 
.0080 
.0002 
.0090 
.0180 
.0100 


.0000 
.0020 
.0000 


.80 
.20 
.16 


.0010,  .13 

I 
.0000. 13 


.01001.0022 


0118  .0106 


.0000 


.0008 


.10 
.18 


.18 


MrreooBV 

AS 


i 
I 

S 


i 

E 


.0080 
.0060 
.0160 
.0020 
.0020 
.0090 
.0070 


.0061 


.0000 

.0000 

.0001 

.00001 

.0001 

.0000 

.0000 


.0000 


M 

o 


.14 
.10 
.08 
.16 
.24 
.18 
.10 


.14 


0.6 
0.0 
0.8 
0.0 
0.8 
1.1 
1.4 

0.8 


Odor,  felntly  vegetable  or  none.    A  faintly  vegetable  odor  wee  developed  In  nearly  all  of  the  lamplea 

on  heating. Noe.  18470, 18740  and  20800  were  coUeeted  from  the  lake;  the  remaining  sanplea,  from  a 

faocet  at  the  pnmplng  station. 

Microscopical  Examination, 

The  organlem  IHnohryon  was  found  in  the  lemples  collected  In  Febmary,  March  and  If  ay,  the  num- 
ber found  In  eaeh  eaaple  being  102, 644  and  1  per  eubio  oeniimeter,  respectively. 
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Wateb  Supply  of  Salex  Ajn>  Beterlt. 

Chemieal  Examination  of  Water  from  Wenham  Laktj  in  BeceHy  and 

[Puts  p«r  100,000.] 


I 


10266 

lOMT 
16722 
16076 
10224 


10700 


20468 
90766 
21007 
21720 


I 


9 

i 


8 


6' 


l«97. 

Jao.   IB 

F*b.  17 

IfM.     0 

Apr.  7 
M«j  11 
Jan*  7 
Jalf  14 
Aag.  10 
Bcpt.  13 
Oet.  12 
Sow,  0 
Dm.  80 


V.sHfht. 

I 
v.  alight. 

V.allgbt. 

SHfbi. 

V.  ■light. 

V.  ■light. 

SUght. 

V.  ■light. 

V.  slight. 

V.tUght. 

V.  ■light. 


Blight. 
V.  alight. 
V.rilght. 
V.  ■light. 
Blight. 
V.  alight. 
V.aUght. 
V.aHght. 
V.  alight. 
Blight. 
Cona. 
Blight. 


BBSIDCB  OS  >• 

ETaPOBA-      I 

TIOX.  j 


s  . 


s 


.12  . 

I 

.06  I 

I 

.12 

.20  ! 

.16 

.20 

.17 

.18 

.07 

.12 

.16 

.10 


7.85 
6.06 
6.05 
6.55 
6.60 
6.10 
5.06 
6.76 
6.10 
6.25 
6.10 
5.80 


I' 
11 1 


Albnmlooid. 

1 

Tj 

m 

« 

1 

1 

1 

3  & 

fcl 

H 

a 

«     1 

5 


s  i 


«     5  J 


1.80  .  .OOOOi. 


1.40  ,:.0054 
1.25  ''.0068 


1.86  1 1. 00121 

1.25  !<.0012.025S  .0224 


01001.0188 


.0144 


.0186 


I 


.0022  .88     .0070 


I 


.0186!  .0132 
0106 


.0186.1 
.012».< 


1.80 
1.65 
1.40 
1.80 
1.05 
1.00 
1.45 


.0010;  .0866;. 0202 


.0002 

.0008 
.0004 

.0024 
.0080 
.0018 


.0240 
.0204 
.0100 
.0246 
.0226 
.0176 


.0156 
.0144 
.0156 
.0840 
.0102 
.0150 


.0006 
.0004 
.0016 
.0084 
.0104 
.0084 
.0060 
.0084 
.0006 
.0084 
.0026 


i 


.84 

.00 
.78 
.70 
.82 
.72 
.82 
.79 
.82 
.00 


.0050 
.0100 


.0002  .n  ; 

.0001  .»  : 

•   I 

.0001  ..25  ( 


I 


i 


.0080 


,.0080 
I  I 
'  .0070 

'i   ' 

'.0000 

.0020 
.0020 
.0050 
.0060 


.0001   .27 

.0000,. 47 

.0000  .40 

.0000'  .88 

.0000  .80 

I. 
.OOOOil.33 


.00021 
.0000! 


.<l 


.14 


1.0 
2.9 
2.7 
2.6 
2.6 
2.2 
2.8 
2.5 
2.6 
2.6 
8.1 
8.1 


Averages  by  Tears, 


. 

1887* 

- 

- 

.05 

4.78 

0.82 

.0025 

.0185 

- 

- 

.72 

.0019  - 

. 

• 

- 

1888 

- 

- 

.05 

4.67 

0.97 

.0020 

.0146 

- 

- 

.78 

.0058  .0001 

1 

- 

- 

- 

1880 

- 

- 

.06 

4.28 

1.05 

.0014 

.0173 

.0188 

.0085 

.72 

.0052 

.0002 

- 

- 

- 

1800 

- 

- 

.05 

4.57 

0.00 

.0016 

.0154 

.0125 

.0029 

.74 

.0104 

.0001 

t 

- 

2.5 

- 

1801 

- 

- 

.07 

4.70 

1.12 

.0006 

.0147 

.0113 

.0034 

.72 

.0125  .OOOo! 

- 

1.9 

- 

1802 

- 

- 

.03 

4.85 

1.10 

.0016 

.0137 

.0103 

.0034 

.75 

.0077  .0000 

- 

2.2 

- 

1803 

- 

- 

.04 

5.49 

1.26 

.0033 

.0130 

.0100 

.0030 

.77 

.0055 

.0001 

.16 

2.6 

- 

1804 

- 

- 

.07 

6.60 

1.53 

.0080 

.0148 

.0114 

.0034 

.82 

.0023 

.0001 

.14 

8.0 

- 

1895 

- 

- 

.21 

6.76 

1.07 

.0026 

.om 

.0146 

.0081 

.81 

.0059  .OOOlj 

.80 

8.1 

m 

1896 

- 

- 

.15 

6.80 

1.82 

.0020 

.0213 

.0152 

.0061 

.80 

.0053 

.0001 

.28 

8.7 

- 

1897 

- 

m 

.18 

6.00 

1.60 

.0027 

.0206 

.0170 

.0086 

.82 

.0048 

.0001 

.29 

2.7 

*  Jane  to  Deeembar. 

NOTBto  analyaaa  of  1897:  Odor,  vagetoble. Noa.  18266,  18527,  18722  and  21720  were  oollaeted 

from  a  ffeuoat  at  the  pumping  atatlon ;  the  oihora,  from  the  lake. 
For  monthly  reoord  of  height  of  water  in  this  lake,  aee  page  298, 
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sal.i:m. 

Mieroscopiccd  Examinaiton  of  Water  from  Wenham  Lake^  in  Beverly  and  Wenham. 

[Number  of  orgaDlsmi  per  cable  centimeter.] 


1897. 


Jen.  Feb. 

I 


SCar. 


Apr. 


Mey.  Jone. 


J0I7. 


Aag. 


Sept. 


Oct. 


Mot. 


1998. 


Jen. 


Day  of  ezamloatlon, 
Number  of  eample, 


10 

182M 


20 


11 


1862T 18722  18076 

I    I 


18 
10224 


10 


17 


10806 10780 


12 
20008 


14 
20468 


18 


11 


20766-21007 


8 

21720 


PLANTS. 

DlatomacesBt 

Aeterionelle, 

Oyclotelle, 

Cymbelle, 

Pregllerle, 

Meloeira, 

Merldlon, 

Btepheoodleciie, 

Tabellerla,    . 

CyanopliyoeaB, 

Anabnoa, 
CceloepbaBiinm, 
Mleroeyette,  . 


Alfireoi 

Protoeoeeaa, . 


m 

27t 

150 

700 

2,280 

444 

135 

840 

882 

156 

84 

260 

2,048 

204 

0 

216 

0 

100 

86 

0 

0 

88 

0 

0 

T8 

0 

0 

0 

1 

0 

0 

0 

2 

0 

0 

0 

0 

0 

8 

88 

76 

18 

26 

0 

188 

66 

16 

0 

0 

0 

0 

860 

0 

0 

0 

0 

0 

0 

0 

60 

46 

0 

108 

0 

4 

0 

2 

6 

0 

86 

4 

86 

t 

0 

0 

0 

1 

16 

SO 

84 

0 

0 

0 

0 

0 

4 

4 

66 

0 

0 

0 

0 

1 

0 

2 

14 

8 

0 

0 

0 

0 

82 

84 

0 

0 

0 

t 

0 

1 

6 

15 

At 

0 

0 

2 

0 

1 

6 

8 

40 

772 
2 
0 
60 
20 
0 
0 
0 


286 

12 

0 

84 

42 
0 
0 

88 


14 


66 

0 

40 


84 

60 


2 

4 
8 


18 
8 


58t  . 

168  ■ 
48  ' 

0 

8 
212 

0 

0  I 
166 


1,208 

180 

224 

0 

17 

152 
0 
0 

6S2 


0 
8 
0  I 

I 

2 
0 


0 

0 
0 


4 

0 


ANIMALS. 
Bhlzopoda,  AotlDopbryB, 


InAisorla. 
DioobryoD,    . 


Vermes , 


Crustacea. 


7 
6 

0 
0 


0 

0 

0 
0 


2 

0 

0 
0 


23   1,154 
18  ' 1,152 


pr. 


4 
0 

1 
0 


1 
0 

0 
0 


2 
0 


58 

54 


8 

2 


pr. 


1 

0 


pr. 


2 

0 


Ml9c*llaiuotUt  ZoSglcBa, 


TOTAIt 


to 


513 


802 


10 


164 


401      20 


768 


8,468 


80 


571 


40 


281 


15 


488 


1,106 


40 


448 


15 


618 


10 


1,225 
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SAI«EM. 


Water  Supply  of  Salem  and  Beverly. 


Chemical  Examination  of  Water  Jrom  Wenham  Lake^  in  Beverly  and  Wenham, 

[Parte  per  100,000.] 


• 

■ 

a 
§ 

Appbakahox. 

Rbbidub  ok 
Evapora- 
tion. 

AXBCOHIA. 

i 
1 

6 

.83 

NlTBOOM 
AB 

• 

e 

1 

1 

•a 

o 

1 

Loss  on 
Ignition. 

i 

Albuminoid. 

• 

1 

.8 

1 

1 

D 

m 

I 

■ 

1 

s 

Sus- 
pended. 

• 

i 

e 
& 

18206 

Jan.  18 

V.sUfht. 

Slight. 

.12 

7.85 

1.80 

.0086 

.0160 

.0188 

.0022 

.0070 

.0002 

.21 

2.9 

18527 

Feb.  17 

None. 

V.BUght. 

.05 

6.05 

1.40 

.0054 

.0144 

.0186 

.0008 

.84 

.0050 

.0001 

.18 

2.9 

18722 

tfar.  9 

V.  alight. 

V.  Blight 

.12 

6.05 

1.25 

.0068 

.0136 

.0132 

.0004 

.90 

.0100 

.0001 

.25 

2.7 

18976 

Apr.  7 

V.Bllgbt. 

V.Bllght. 

.20 

5.55 

1.85 

.0012 

.0122 

.0106 

.0016 

.78 

.0080 

.0002 

.28 

2.1 

10224 

May  11 

Slight. 

Slight. 

.15 

5.50 

1.25 

.0012 

.0258 

.0224 

.0034 

.79 

.0030 

.0001 

.27 

2.6 

10896 

Jnoe  7 

V.  Blight. 

V.  alight. 

.20 

6.10 

1.80 

.0010 

.0366 

.0262 

.0104 

.82 

.0080 

.0000 

.47 

2.2 

19789 

July  14 

V.  Blight. 

V.BUght. 

.17 

5.95 

1.65 

.0002 

.0240 

.0156 

.0084 

.72 

.0070 

.0000 

.40 

2.8 

20068 

Ang.  10 

Slight. 

V.Bllght. 

.18 

5.75 

1.40 

.0008 

.0304 

.0144 

.0060 

.82 

.0000 

.0000 

.32 

2.5 

20468 

Sept.  18 

V.  Blight. 

V.Bllght. 

.07 

6.10 

1.80 

.0004 

.0190 

.0156 

.0084 

.79 

.0020 

.0000 

.80 

2.6 

20766 

Get.  12 

V.  Blight. 

Slight. 

.12 

6.25 

1.95 

.0024 

.0246 

.0240 

.0006 

.82 

.0020 

.0000 

.83 

2.6 

21007 

Nov.  9 

V.  Blight. 

Cons. 

.15 

6.10 

1.60 

.0080 

.0226 

.0192 

.0084 

.90 

.0060 

.0002 

.14 

S.1 

21720 

Dec.  80 

V.  Blight. 

Slight. 

.10 

5.80 

1.45 

.0018 

.0176 

.0150 

.0026 

.86 

1.0060 

.0000 

.22 

8.1 

Averages  by  Tears. 


1887* 

- 

- 

.05 

4.73 

0.82 

.0025 

.0135 

- 

- 

.72 

1888 

- 

- 

.05 

4.67 

0.97 

.0020 

.0146 

- 

- 

.78 

1889 

- 

- 

.06 

4.28 

1.05 

.0014 

.0178 

.0138 

.0085 

.72 

1890 

- 

- 

.05 

4.57 

0.90 

.0016 

.0154 

.0126 

.0029 

.74 

1891 

- 

- 

.07 

4.70 

1.12 

.0006 

.0147 

.0113 

• 

.0034; 

.72 

1892 

- 

- 

.03 

4.85 

1.10 

.0016 

.0137 

.0103 

.0034 

.76 

1803 

- 

- 

.04 

5.49 

1.26 

.0083 

.0130 

.0100 

.0030 

.77 

1894 

- 

- 

.07 

6.69 

1.53 

.0030 

.0148 

.0114 

.0034 

.82 

1895 

- 

- 

.21 

6.75 

1.97 

.0026 

.oin 

.0146 

.0081 

.81 

1896 

- 

- 

.15 

6.30 

1.82 

.0020 

.0213 

.0152 

.0061 

.80 

1897 

- 

m 

.13 

6.09 

1.60 

.0027 

.0206 

.0170 

.0086 

.82 

.0019 
.0058 
.0052 
.0104 
.0126 
.0077 
.0055 
.0023 
.0059 
.0063 
.0048 


.0001 
.0002 
.0001 
.0000 
.0000 
.0001 
.0001 
.0001 
.0001 
.0001 


.16 
.14 
.80 
.28 
.20 


2.5 
1.9 
2.2 
2.6 
8.0 
8.1 
2.7 
2.7 


*  Jane  to  December. 

NOTBto  analysea  of  1897:  Odor,  vegeteble. Nob.  18266,  18527,  18722  and  21720  were  collected 

from  a  faucet  at  the  pamping  station ;  the  others,  from  the  lake. 
For  monthly  record  of  height  of  water  in  this  lake,  see  page  298. 
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sal.i:m. 

Microscopical  Examinaiion  of  Water  from  Wenham  Lake^  in  Beverly  and  Wenham. 

[Number  of  organUmi  per  enble  centimeter.] 


1S»7. 


Jan.  Feb. 


Mar. 


Apr. 


May.  June.  July. 


Ang. 


Sept. 


Oct. 


Nov. 


lft»8. 


Jan. 


Day  of  ezamloatlon,   . 
Knmber  of  aample,     . 


10 
18266 


20 


11 


18627  18722 18076 


18 
10224 


10 
10306 


17 
10780 


12 
20068 


14 
20468 


13 
20766 


11 
21007 


8 
21720 


PLANTS. 

DlatomaceaB, 

Aeterionella, 

Cyclotella, 

Oymbella, 

FYagllarla, 

ICeloeira, 

Merldlon, 

Btephaoodlaciia, 

Tabellarla,    . 

CyanophyoeaB, 

AoabflBoa, 
CcBloepbaerlum, 
Mleroeyatla,  • 

AlgflD, 

Protoeoeona, . 


m 

272 

150 

700 

2,280 

444 

135 

840 

882 

882 

156 

84 

260 

2,048 

204 

0 

216 

712 

0 

100 

86 

0 

0 

88 

0 

0 

2 

76 

0 

0 

0 

1 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

8 

88 

60 

76 

18 

26 

0 

188 

66 

16 

0 

20 

0 

0 

0 

860 

0 

0 

0 

0 

0 

0 

0 

0 

00 

46 

0 

108 

0 

0 

4 

0 

2 

6 

0 

86 

4 

86 

0 

s 

0 

0 

0 

1 

to 

•0 

84 

88 

0 

0 

0 

0 

0 

4 

4 

66 

66 

0 

0 

0 

0 

1 

0 

2 

14 

0 

8 

0 

0 

0 

0 

82 

84 

0 

40 

0 

0 

2 

0 

1 

6 

15 

42 

84 

0 

0 

2 

0 

1 

6 

8 

40 

60 

888    582 


286 

12 

0 

84 

42 

0 

0 


168  ' 

48  ' 
0  < 

8  I 
212 

0  I 
0 


88     156 


14 

2 

4 
8 


18 
8 


0 
8 

0 


2 

0 


1,208 

180 

224 

0 

17 

152 
0 
0 

632 


0 
0 
0 


4 

0 


ANIMALS. 
Bhizopoda,  Aetlnopbrya, 


Inftiaoria. 
DlDObryoOy 


Venues, 


Crustacea, 


0  0  0 

7  0  2 

6  0  0 

0  0  0 

0  0  0 


23   1,154 
18  1 1,162 

2 

I 

I 
pr.  '      0 


4 
0 


0 


1 
0 


2 

0 


58 

54 


6 

2 


pr. 


1 
0 


pr. 


2 

0 


MlicMamaut,  Zodglcea,     . 


TOTAX., 


10 


612 


30 


802 


10 


164 


40  I      20 


768 


8,468 


80 


671 


40 


281 


15 


488 


1,106 


40 


448 


16 


618 


10 


1,226 
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SAIiEM. 

Chemical  Examination  of  Water  from  Longham  Brook  Beservoir,  in  Beverly 

Wenhaitu 


and 


[Parts  per 

100,000.] 

• 

1 

I 

o 

2 

1 

Appkarakcb. 

Rksidue  on 

EVAPORA.- 
TlO». 

AXMOlflA. 

0.83 

NiTBOOBN 
AS 

a 

e 
o 

i 

1 

i 

1 

Lots  on 
Ignition. 

1 

Albuminoid. 

S 

8 

i 

m 

1 

a 
•A 

\ 

• 

1 

2 

Sus- 
pended 

S 

18265'  Jan.  18 

Slight. 

SHght. 

0.90 

6.76 

2.30 

.0062 

.0406 

.0882 

.0074 

.0160 

.0008 

0.70 

18628  Feb.  17 

V.  slight. 

V.tlighl. 

0.72 

6.66 

2.40 

.0094 

.0278 

.0264 

.0014 

1.14 

.0100 

.0001 

0.71 

18723  Mar.  9 

1  DiiUnet. 

1 

Slight. 

0.86 

4.46 

1.96 

.0106 

.0860 

.0812,. 0048 

0.62 

.0060 

.0001 

1  0.70 

18977:  Apr.  7 

j  Slight. 

Slight. 

0.76 

4.00 

1.90 

.0022 

.0334 

.0282.0062 

0.74 

.0080 

.0002 

1  0.68 

10897 

June  7 

Slight. 

V.eHght. 

2.00 

6.86 

8.26 

.0294 

.0622 

.0688.0084 

0.76 

.0060 

.0001 

1.82 

19790 

July  14 

V.iUght. 

Slight. 

3.84 

8.26 

8.66 

.0158 

.0682 

.0666 

.0096 

0.78 

.0020 

.0(K)0 

!  1.27 

20064 

Aag.lO 

Slight. 

V.  slight. 

2.90 

8.86 

3.60 

.0034 

.0632 

.0622 

.0110 

0.86 

.0020 

.0000 

1.67 

20464 

Sept.l8 

Slight. 

Cons. 

2.70 

8.16 

4.06 

.0012 

.0812 

.0616 

.0296 

0.86 

.0080 

.0000 

1.88 

20765 

Oct.  12 

V.  slight. 

Slight. 

2.20 

7.26 

8.60 

.0086 

.0628 

.0464 

.0074 

0.08 

.0170 

.0010 

1.14 

21096 

Nov.  9  1 

'  Decided. 

Cons. 

1.50 

8.10 

8.86 

.0848 

.0496 

.0488 

.0068 

1.20 

.0170 

.0007 

1.06 

21719 

Deo.  80 

Slight. 

Cons. 

1.80 
1.83 

9.66 

8.65 

.0190 

.oir 

.0428 

.0866 

.0072 
.0089 

1.60 
0.04 

.0290 
.0098 

.0001 
.0002 

1.86 

2.0 

Ay.. 

1 

6.99 

3.06 

.0504 

.0416 

I.IT 

l.T 

1 

1 

1 

Odor,  generally  distinctly  ▼egetable,  oocaslooally  mouldy.  -^  The  samples  were  ooUeetad  from  the 
reservoir. 


Microscopuxd  Sxamination  of  Water  from  Longham  Brook  Beseruoir^  in  Beverly 

and  Wenham. 

[Number  of  organisms  per  cubic  centimeter.] 


n 


1897. 


Jan.  Feb. 


Mar. 


Apr. 


June. 


July. 


Aug. 


Sept. 


Oct 


Nov. 


tsts. 


Jan. 


Day  of  examination 

Number  of  sample, 

PLANTS. 
Diatom  acesB, 

Tabellaria, 

AlgBdf •       • 

FuDGTlf  Crenothriz 


19 

20 

11 

9 

10 

18265 

18628 

18723 

18977 

19897 

0 

2 

10 

126 

t 

0 

0 

0 

76 

0 

0 

4 

D 

0 

1 

0 

0 

0 

0 

0 

17 
10790 


12 
20064 


14 
20464 


18 
20766 


11 
21096i 


8 

S1719 


t 

0 

10 


8 

8 


80 


24 

0 


10 
0 


18 
0 


0 
0 
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SAIiEM. 

MieroscapiccU  Examination  of  Water  from  Longham  Brook  Reservoir,  in  Beverly 

and  Wenham —  Concluded. 

[Nmnber  of  orgaotoiiM  per  cable  centimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


Apr. 


Jane. 


Jnly. 


Aog. 


Sept. 


Oct. 


Nov. 


1898. 


Jan. 


▲NIIIAL8. 

Inftaaoria 

Dlnobryon,        .... 

Baglena, 

Porldlniam,        .... 
Raphtdomonaa,  • 

Bvoara 

Tnebelomonaa,         • 

Verznea, 

GruBtaoea, 

Mheslkmeaut,  Zodglcea,  • 

Total,       ..... 


167 

6 
0 
160 
0 
1 
0 


0 
0 
2 
0 
0 
0 

6 
0 


46 

0 
0 

0 

le 

12 
18 


84 

31 
0 
0 
0 
0 
0 


pr. 


19 

18 
0 
0 
0 
0 

1 
1 

6 


IS 

0 
0 
0 
0 
0 


pr. 


844 
6 
0 
0 
0 
30 

8 

0 


514 

0 
622 
2 
0 
0 
0 

6 

pr. 


0 
0 
0 
0 
0 

1 


0 
0 
0 
0 
0 
0 

t 

0 


s 

0 
0 
0 
0 
0 
8 


66 


66 


70     66     ISO 


166 


16 


60 


26 


fS 


227 


68 


128 


240 


148 


24 


1906 


577 


78 


41 


28 


Table  showing  Heights  of  Water  in  Wenham  Lake  on  the  First  of  Each  Month  in  1897. 

[NoTB.  — Hlgb-water  mark  Is  80.17  feet.] 


Heiffbt 

Helgbt 
of 

Dati. 

Datb. 

Water. 

Water. 

1897. 

Feet. 

1887. 

Feet. 

Jan.     1» . 

25.20 

July  1,  .       , 

»••••• 

20.62 

Feb.     1, . 

26.71 

Aug.  1, . 

28.02 

March  1,  . 

1              •               •               e               e              e 

26.02 

Sept.  1,> . 

*••••• 

28.17 

April  1,. 

•               •               •              ■              • 

20.42 

Oct.    1,. 

>••••• 

27.12 

May     ll.        . 

80.00 

Nov.  1. . 

e              •              •               e               • 

26.08 

Jane    1, . 

>••••• 

29.02 

Deo.  1, . 

«              a              •              •              • 

26.21 

Water  Supply  of  Saugus. 

(See  Lynn.) 


Water  Supply  of  Sharon. 

Chemical  Examination  of  Water  from  the  Well  of  the  Sharon  Water  Works. 

[ParU  per  100,000.] 


of 
Collection. 

AppsASAnon. 

raporatlon. 

AlCMOllIA. 

, 

NITROOBV 
AS 

1 

1 

*>6 

, 

i 

^ 

i 

i 

I 

1 

1 

i 

r 

1 

i 

SB 

5 

1 

1 

1887. 

20011 

Ang.    6 

None. 

None. 

.02 

0.40 

.0000  Loool 

1 

1.08 

.1000 

1 

.0000 

.00 

<.l 

.0060 

Odor,  none. Tha  eample  waa  collected  from  a  fanoet  at  the  pamping  atadon,  wblle  pamplng. 
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SHEFFIELD. 

•  

Water  Supply  op  Sheffield.  —  Sheffield  Water  Company. 

Population  in  1895,  1,897.  The  works  are  owned  by  the  Shef- 
field Water  Company,  and  were  completed  in  October,  1897.  The 
sources  of  supply  are  two  small  reservoirs  about  a  mile  and  a  half 
north-east  of  the  village  of  Sheffield.  The  upper  reservoir  is  located 
on  a  small  brook  fed  principally  by  springs.  The  lower  reservoir 
is  fed  by  a  large  spring  on  a  hillside.  Water  is  supplied  to  the 
town  by  gravity.     Service  pipes  are  of  galvanized  iron. 

The  advice  of  the  State  Board  of  Health  to  the  Sheffield  Water 
Company,  with  reference  to  the  use  of  these  sources  for  the  supply 
of  the  town,  may  be  found  on  pages  39  and  40  of  the  annual  report 
for  the  year  1896,  and  on  page  46  of  the  annual  report  for  the  year 
1895. 

Chemical  Examination  of  Water  from  the  Spring  or  Lower  Reservoir  of  the 

Sheffield  Water  Company, 

[Parti  per  100,000.] 


• 

a 

AprXAftAXCK. 

§ 

AXMoyu. 

NiTaOOBX 

'i 

9 

» 

1 

AS 

e 

1 

o 

6 

1 

1 

o 

1 

Reftfclne  on 
Evapon 

m 

Alba- 
minold. 

• 

* 

1 

i 

Oxygen 

Conn 

• 

i 

e 
& 

J 

1897. 

■ 

2125e 

Nov.  16  1 

I 

None. 

Kone. 

.01 

8.80 

.0004 

1 

.0016 

.09 

.0180 

.0000 

.02 

1.8 

.0010 

Odor,  none.  ——The  aample  waa  ooUeoted  from  the  reaervolr* 


Chemical  Examination  of  Water  from  the  Upper  Reservoir  of  (he  Sheffield  Water 

Company, 

[Parte  per  100,000.] 


,  Rbsiduk  ok 

.  1 

§ 

▲ppxaxavcb. 

.   Evapora- 

AXMOVIA. 

NinooBV 

'  1 

a       1 

tion. 

Aa 

I   B 

Date  of  Colled 

4 

6 

a 

1 

1 

a 

«i 

1 

1 

• 

Ignition. 

i 

AllHiininoid. 

1 

• 

1 

*: 

E 

* 

1 

1 

5 

-1 

1 

a 

1S»7.  . 

1 

21255 

Nov.  16 

1 

None. 

Slight. 

.10 

8.60 

1 

1 

1.20 

.0006 

.oow 

.0048 

.0012 

.15 

.ooso 

.0000 

1 

8.0 

Odor,  faintly  earthy.——  The  aample  wai  collected  from  the  reaervoir. 
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SHUFFIEIiB* 

Chemicai  Examinalion  of  Water  from  a  Faucet  in  Sheffield,  supplied  from  the 

Works  of  the  Sheffield  Water  Company. 

[ParU  per  100,000.] 


• 

g 

APPBARAJfOB. 

■ 

Ammovia. 

Ninoosi 

• 

mi 

9 

M 

o 

J 

J 

• 

<^ 

neon 

■ 

1 

1 

1 

i 

1 

a 

1 

S 

1 

1 

i' 

1 

1 

1 

1 

1 

213S7 

Nov.  le 

None. 

None. 

.06 

».60 

.0018 

.0022 

1 

.10 

.0120 

.0000 

.04 

s.< 

.OOTO 

Odor,  faintly  eaitby. 

Massachusetts  Reformatory  Prison  for  Wobcbn,  Sherborn. 

The  advice  of  the  State  Board  of  Health  to  the  Superintendent  of 
the  Massachusetts  Reformatory  Prison  for  Women,  relative  to  the 
quality  of  the  water  supplied  to  that  institution,  may  be  found  on 
pages  27  and  28  of  this  volume.  The  results  of  analyses  of  samples 
of  water  collected  from  Waushakum  Pond,  the  source  of  water 
supply  of  the  prison,  are  given  in  the  following  table :  — 


Chemical  Examination  of  Water  from  Waushakum  Pond. 

[Parte  per  100,000.] 


! 

a 


I 


20803 
20604 


Oet.    10 
Oet.   10 


Appbakascb. 


if 


V.ilight. 
None. 


a 

§ 


I 


V.aUght. 
None. 


.10 
.90 


rmiddb  cm 

EVAPOBA- 

Tioir. 


a 


I 


8.85 
4.00 


1.76 
1.00 


Amxchia. 

1 

NlTBOQBK 
AS 

1 

Albamlnold. 

1 

1 

1 

9 

1 

A 

h 

H 

Q 

00 

.36 

K 

* 

.0000 

.0106 

.0166 

1 

.0040 

.0860 

.0000 

.0000 

.0184 

.0170 

.0014 

.35 

.0100 

.0000 

m 

8 

a 


i 


.41 
.44 


1.6 
1.6 


Odor,  faintly  vegetable,  becoming  dletlnetly  vegetable  on  heating. The  first  sample  was  oolleeted 

from  the  easterly  side  of  the  pond,  near  the  point  from  which  the  water  supply  for  the  Reformatory 
Prison  for  Women  Is  taken;  the  second,  from  the  eontherly  side  of  the  pond,  near  a  large  picnic  ground, 
and  about  500  feet  from  the  point  from  which  water  Is  drawn  for  the  sapply  of  the  prison. 

Microscopical  Examinalion, 

No.  20803.  Dlatomacefls,  J«t«rton«//a,  22;  Jtfbvicula,  2;  Tabellnriatlt,  Cyanophycess,  Jnaftona, 
4;  CaUoMpharium^  8;  MicrocyttiSt  12.    AIg»,  Haphidium,  8.    Infusoria,  Dinobryon,  6.    Total,  78. 

No.  20804.  Dlatomaeess,  Asterionella,  32;  Melotira,  14;  ITavicula,  2;  8ynedra^i\  TabtUaria,  16. 
OyanophyoesB,  Anabanat  6;  Caloaphartum,  6.  Alg»,  Jhrotococcus,  6;  Ravhidiumt  8.  InfnsorlA» 
Traelulomonatt  12.    Vermes,  A§plancAna,  2.    CrnsUcea,  Cycloptt  pr.    Total,  06. 
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SOMEBVUjJj'E, 


Water  Supply  or  Somerville. 

(See  Boston^  Mystic  Works.) 


Water  Supply  op  Southbridge.  —  Southbridge  Water 

Supply  Company. 

Chemical  FxaminaUon  of  Water  from  the  Hatchet  Brook  Reservoir  of  the  South- 
bridge  Water  Works, 

[ParU  per  100,000.] 


i 
i 


18802 
18468 
18787 
10026 
10216 
10U7 
10784 
20067 
20485 
20709 
21003 
21565 


I 

a 

e 

I 


Av. 


1807. 

Jul.  26 

Feb.  0 
Mar.  0 
Apr.  IS 
May  11 
June  8 
July  18 
Aug.  10 
Bept.  14 
Oct.  12 
Not.  0 
Deo.  14 


ArPBABAVOB. 


•5 

9 


a 

• 


<s 


I. 
o 


V.  slight. 
Slight. 
V.  slight. 
V.  alight. 
V.  alight. 
Slight. 
Slight. 
V.  alight. 
V.  slight. 
Slight. 
V.sUght. 
V.  slight. 


Slight. 
Cods. 
V.  alight. 
V.  slight. 
Cona. 
Oona. 
Slight. 
Slight, 
y.  slight. 
Gons. 
V.  alight, 
y.  slight. 


0.60 
0.65 
0.70 
0.40 
0.42 
0.50 
1.00 
1.00 
0.70 
0.02 
0.92 
0.70 


0.72 


Kksidctb  on 
Etapoba- 

TIOB. 


8.85 
8.80 
3.50 
8.15 
2.65 
8.05 
3.55 
8.00 
8.30 
8.80 
4.20 
8.60 


8.58 


a 
.9 

§1 


1.55 
1.55 
1.60 
1.20 
1.00 
1.40 
1.70 
2.80 
1.45 
2.15 
2.15 
1.00 


1.66 


Akkomia.. 


Albamlnold. 

• 

1 

■8 

• 

•v 

1 

1 

S 

a 

h 

H 

S 

OQ 

.0028 
.0026 
.0068 
.0006 
.0004 
.0026 
.0074 
.0080 
.0008 
.0008 
.0052 
.0064 


.0083 


.0270 
.0244 
.0208 
.0186 
.0186 
.0288 
.0226 
.0286 
.0260 
.0332 
.0826 
.0212 


.0240 


.0858 
.0196 
.0104 
.0110 
.0188 
.0216 
.0214 
.0800 
.0244 
.0204 
.0818 
.0212 


.0200 


.0012 
.0048 
.0014 
.0026 
.0048 
.0022 
.0012 
.0086 
.0016 
.0128 
.0008 
.0000 


.0031 


.22 
.20 
.20 
.18 
.17 
.08 
.11 
.16 
.16 
.17 
.26 
.28 


.17 


KiTBOOBB 

▲a 


I 


s 


.0080 
.0050 
.0080 
.0080 
.0080 
.0000 
.0020 
.0020 
.0000 
.0000 
.0050 
•0050 


.0080 


.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0001 
.0000 


.0000 


a 

I 

a 


.64 
.57 
.02 
.50 
.46 
.6S 
.8S 
.99 
.7T 
.69 
.79 
.65 


.68 


1.8 
1.1 
1.8 
0.8 
0.5 
1.0 
0.8 
0.8 
1.1 
0.6 
1.3 
1.8 


0.9 


Odor  in  October  and  NoTember,  flahy;  at  other  tlmea,  yegetable. The  samplea  were  eolleeted 

from  the  reserroir  which  is  known  as  Beaenroir  No.  8. 


Microscopical  Examination, 

The  organism  Synura  waa  fonnd  in  the  aamples  oolleeted  in  October  and  November,  the  number 
fonnd  in  each  sample  being  88  and  60  per  cable  centimeter,  respectively. 
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SOUTHBBIBGE. 

Chemical  Eouxminalian  of  Water  from  Glover  Spring^  Soulhbridge, 

[Parte  per  100,000.] 


I 


S0768 


a 

e 


i 


1S97. 

Get.   12 


APPSJLSAirOB. 


Slight, 
mllliy. 


CO 


Slight. 


i 


.7( 


e 


I 


6.00 


AMMOiriA. 


I 


I 

si 


.0003 


.0012 


.18 


NlTBOOSM 
At 


&Q 


i 

to 


,0020 


.0000 


i 


.00 


2.0 


.0080 


Odor,  fftioUy  earthy. The  sample  was  oolleeted  from  a  faooet  In  Sonthbridge,  supplied  with  water 

from  Olover  Spring.   This  spring  Is  used  as  a  source  of  supply  for  several  famtlles. 


Watbb  Supply  of  South  Hadlet  Falls  Fire  District, 

South  Hadlet. 

(^temical  Examinalion  of  Water  from  a  Faucet^  supplied  from  the  South  Eadley 

Water  Works. 

[Parte  per  100,000.] 


1 

• 

^ 

i 

^ 

a 

• 

a 

^S 

to 

H 

18*7. 

18478 

Feb.  10 

10190 

May  10 

10785 

Jnly    7 

20088 

Aug.  0 

21108 

Not.    8 

Appiaxavcb. 


I 


Slight. 
V.  slight. 
Distinct 
None. 
Slight. 


V.  Blight 
V.  alight. 
Cons. 
V.  slight. 
V.  slight. 


.20 
.18 
.83 
.42 
.40 


Rbsidub  oir 

EVAPOBAo 

Tioir. 


3.0O 
8.26 
8.00 
8.06 
8.86 


ga 


S 


1.16 
0.70 
1.06 
1.80 
1.16 


AXMOIIU. 


i 


.0162 
.0000 
.0014 
.0008 
.0008 


Albnmlnold 


n 


i 

t 

e 


■2 

AS 
5* 


.0102 
.0088 
.0144 
.0088 
.0004 


.0164 
.0084 
.0072 
.0076 
.0004 


.0008 

.0004 
.0072 
.0012 
.0000 


.24 
.17 
.18 
.10 
.22 


Nitbogbx 

AS 


I 


I 

s 


.0270 
.0270 
.0220 
.0400 
.0880 


.0000 
.0000 
.0000 
.0000 
.0001 


s 

a 

s 

a 

8 


.22 
.10 
.82 
.27 
.24 


i 


0.9 
0.8 
0.8 
0.8 
2.8 


Odor  of  the  last  sample,  none;  of  the  others,  fiRlntiy  vegetable. The  first  sample  was  collected 

from  Buttery  Brook  Reservoir;  the  remaining  samples  were  collected  from  a  faucet  In  South  Hadley, 
and  represent  a  mixture  of  water  from  the  Buttery  Brook  and  Leaping  Well  Reservoirs. 
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SPBEB^GFrELB. 

Water  Supply  op  Springfield  and  Ludlow. 

The  advice  of  the  State  Board  of  Health  to  the  city  of  Spring- 
field, with  reference  to  securing  an  additional  supply  of  water  from 
Loon  and  Five  Mile  ponds,  and  with  regard  to  the  best  method  of 
improving  the  quality  of  the  water  of  Ludlow  Reservoir,  one  of  the 
present  sources  of  supply,  may  be  found  on  pages  37  to  42  of  this 
volume. 


Chemical  Examination  of  WaUr  from  the  Receiving  Basin  of  the  Springfield 

Water  Works^  at  Ludlow^ 

[ParU  per  100,000.] 


I 

a 


18365 
18440 
18743 
10004 
10180 
10308 
10748 
20027 
20400 
20780 
S1067 
21487 


1 

1 

^ 

1 

1S9T. 

Jan. 

26 

Feb. 

8 

Mar. 

0 

Apr. 

12 

May 

5 

June 

7 

July 

8 

Aug. 

0 

Sept. 

8 

Oct. 

6 

Nov. 

8 

Dee. 

8 

ArPB4BA»0B, 


I 
I 


I 


e 


Slight. 
Slight. 
Slight. 
V.alight. 
V.  slight. 
Slight. 
Slight. 
V.  Blight. 
V.  Blight. 
Slight. 
Decided. 
V.  Blight. 


Slight. 

Slight 

Slight. 

Slight. 

Oona. 

Slight. 

SUght. 

Slight. 

V.  slight. 

Slight. 

Decided. 

V.sUght. 


.40 
.28 
.42 
.66 
.48 
.63 
.66 
.62 
.60 
.48 
.86 
.60 


Rkbidub  om 

EVAPOBA- 

noif. 

▲mmobia. 

• 

• 

NiTROOBK 
AS 

• 

§1 

Albaminold. 

• 

t 

♦4 

9 

• 

* 

1 

t 

i 

MM 

1 

^ 

1 

1^ 

s 

|.20 

Mltrl 

3.60 

1.86 

.0008 

.0142 

.0184 

.0008 

.0150 

.0000' 

2.86 

0.86 

.0032 

.0144 

.0126 

.0018 

.17 

.0100 

.0001, 

2.80 

1.06 

.0020 

.0206 

.0178 

.0028 

!.16 

.0080 

.0000, 

1 

2.85 

1.80 

.0004 

.0182 

.0166 

.0016 

.14 

.0030 

.0000 

8.20 

0.00 

.0014 

.0102 

.0134 

.0028 

.14 

.0030 

.0000 

j 

3.46 

1.66 

.0002 

.0208 

.0150 

.0068 

.08 

.0080 

.0000 

8.26 

1.60 

.0004 

.0106 

.0122 

.0074 

.12 

.0020 

.0000 

8.80 

1.70 

.0006 

.0100 

.0178 

.0012 

.16 

.0000 

.0000 

4.20 

1.60 

.0010 

.0166 

.0136 

.0080 

.17 

.0020 

.0000 

3.70 

1.66 

.0004 

.0262 

.0162 

.0000 

.13 

.0030 

.0000 

1 

4.60 

2.16 

.0012 

.0218 

.0218 

.0000 

.24 

.0040 

.0002 

3.70 

1.86 

.0032 

.0164 

.0142 

.0012 

.20 

.0080 

.0001 

a 

s 
a 

3 
I 

>% 
M 

o 


i 
s 

S3 


.42 

0. 

.36 

0. 

.45 

.60 

0, 

.40 

.60 

.50 

.58 

.55 

A  • 

.44 

1 

.70 

.40 

Ae 

Averages  by  Years, 


- 

1801 

- 

• 

.31 

3.27 

1.20 

.0011 

.0225 

.0147 

1 

.0078! 

1 

.00 

.0040 

.0001 

. 

m 

1802 

- 

m 

.44 

3.70 

1.80 

.0004 

.0164 

.0127 

.0037 

.14 

.0080 

.0001 

- 

- 

1803 

- 

- 

.40 

3.76 

1.89 

.0000 

.0204 

.0146 

.0058 

.15 

.0020 

.0001 

.51 

- 

1804 

- 

- 

.40 

3.68 

1.42 

.0010 

.0106 

.0161 

.0045 

.16 

.0027 

.0000 

.46 

- 

1805 

- 

- 

.47 

3.86 

1,61 

.0010 

.0212 

.0102 

.0060 

.18 

.0050 

.0000 

.50 

- 

1806 

- 

- 

.48 

8.71 

1.37 

.0012 

.0182 

.0150 

.0032' 

1 

.15 

.0051 

.0000 

.60 

- 

1807 

- 

- 

.61 

3.40 

1.40 

.0013 

.0185 

.0154 

.0031 

.16 

.0051 

.0000 

.51 

NoTi  to  analyies  of  1897 :  Odor,  generally  distinctly  vegetable,  ocoaslonally  grassy, 
pies  were  collected  from  the  basin,  near  the  sarfaoe. 


-The 
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8PRINGFIEX.I>. 

Chemical  Examinalion  of  WcUerfrom  LudUno  Reservoir, 

[PftrU  per  100,000.] 


a 

1 

Appbarasok. 

KK8IDUK  OK 
EVAPOBA- 

Tioir. 

AicMOiriA. 

i 

.19 

NiTXOOBN 
A8 

s 

a 

1 

e 

1 

S 

1 

c 

1 

Loeaon 
Ignition. 

1 

Alt 

1 

»uiBin( 

1 

old. 

00 

1 

1 

18366 

1897. 

Jan.  26 

Slight. 

Slight. 

.22 

3.50 

1.75 

.0000 

.0858 

.0820 

.0088 

.0080 

.0000 

.40 

0.6 

18460 

Feb.  8 

Slight. 

SUght. 

.20 

8.16 

1.50 

.0086 

.0814 

.0230 

.0084 

.20 

.0060 

.0001 

.82 

0.8 

18741 

Mar.  0 

Slight. 

Slight. 

.25 

3.00 

1.35 

.0010 

.0800 

.0202 

.0008 

.18 

.0070 

.0(K)0 

.41 

0.6 

19005 

Apr.  12 

BUght. 

Slight. 

.80 

2.70 

1.40 

.0004 

.0186 

.0180 

.0056 

.14 

.0000 

.0001 

.89 

0.6 

10181 

May  6 

V.illght. 

Slight. 

.18 

2.60 

1.10 

.0004 

.0210 

.0156 

.0054 

.14 

.0000 

.0000 

.82 

0.9 

IMM 

June  7 

DUtiDOt. 

SUght. 

.40 

2.65 

1.50 

.0008 

.0808 

.0128 

.0270 

.10 

.0080 

.0000 

.41 

0.5 

10740 

Jnly  8 

V.  slight. 

Slight. 

.37 

2.05 

1.70 

.0878 

.0400 

.0360 

.0040 

.13 

.0050 

.0000 

.50 

0.6 

20038 

Aag.  0 

I>eo1de<i, 

Gone. 

.48 

8.85 

2.10 

.0006 

.1052 

.0344 

.0708 

.14 

.0000 

.0000 

.55 

0.9 

20806 

Sept.  8 

green. 
DlMlDct. 

Slight. 

.40 

8.85 

1.60 

.0000 

.0584 

.0242 

.0342 

.15 

.0020 

.0000 

.61 

0.6 

20734 

Oct.  6 

Slight. 

Slight. 

.40 

8.85 

2.10 

.0004 

.0660 

.0378 

.0282 

.12 

.0020 

.0000 

.44 

0.8 

21068 

Nov.  8 

Slight. 

OODl. 

.81 

3.55 

2.10 

.0004 

.0586.0608 

.0188 

.15 

.0000 

.0000 

.38 

1.8 

21488 

Deo.  8 

Slight. 

Blight. 

.40 

3.75 

1.00 

.0012 

.0800  .0814 

.0070 

.19 

.0020 

.0001 

.48 

1.1 

Avercigts  by  Tears, 


1876-77* 

- 

- 

- 

4.86 

- 

.0189 

.0426 

.0296 

.0180 

- 

- 

- 

- 

- 

- 

1887t 

- 

- 

.24 

8.68 

1.65 

.0060 

.0486 

.• 

- 

.15 

.0019 

- 

- 

- 

- 

1888 

- 

- 

.18 

2.91 

1.20 

.0019 

.0682 

- 

- 

.12 

.0047 

.0001 

- 

- 

- 

1880 

- 

- 

.12 

2.42 

1.08 

.0028 

.0461 

.0237 

.0224 

.10 

.0086 

.0002 

- 

- 

- 

1890 

- 

- 

.15 

2.96 

1.54 

.0020 

.0687 

.0210 

.0177 

.10 

.0065 

.0001 

- 

0.9 

- 

1891 

- 

- 

.20 

3.00 

1.42 

.0060 

.0426 

.0228 

.0197 

.09 

.0060 

.0001 

- 

0.8 

- 

1892t 

- 

- 

.25 

3.41 

1.41 

.0006 

.0277 

.0189 

.0088 

.13 

.0040 

.0001 

- 

1.0 

- 

1893$ 

- 

- 

.47 

4.11 

2.03 

.0011 

.0875 

.0250 

.0116 

.14 

.0019 

.0001 

.58 

1.2 

- 

1894 

- 

- 

.87 

8.30 

1.47 

.0009 

.0221 

.0165 

.0056 

.16 

.0018 

.0000 

.42 

1.1 

- 

1895 

- 

- 

.29 

3.35 

1.55 

.0028 

.0315 

.0201 

.0114 

.18 

.0060 

.0000 

.41 

1.1 

- 

1896 

- 

- 

.26 

3.25 

1.41 

.0042 

.0404 

.0220 

.0184 

.15 

.0031 

.0000 

.87 

1.0 

- 

1897 

- 

- 

.88 

3.28 

1.67 

.0089 

.0463 

.0267 

.0186 

.15 

.0028 

.0000 

.48 

0.8 

*  These  analyses  were  made  by  Prof.  WUllam  R.  Klchols,  for  the  city  of  Springfield,  from  samples 
ooUeeted  about  onoe  a  week,  between  July  1, 1876,  and  Sept.  80, 1877. 

t  Jane  to  December.  %  January  to  September.  (  May  to  December. 

NoTX  to  analyses  of  1807 :  Odor,  distinctly  vegetable  and  mouldy  or  grassy.  The  iron  was  deter- 
mined in  nine  samples,  the  average  amount  in  parts  per  100,000  being  .0176.  — -  The  samples  were  col- 
lected from  the  reservoir,  near  the  surface.    For  monthly  record  of  height  of  water,  see  page  30&. 
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SPRIXOFIEIiD. 

Microscopical  FxamincUion  of  Water  from  Ludlow  Reservoir. 

[Number  of  organlraaa  per  oabio  oenttmeter.] 


PLANTS. 
Diatoxnaoead, 


AtterloDolla, 
Fragllaria,  . 
Meloslra,  . 
Mertdlon,  • 
Byoedra,      • 


Cyanophyoead,  . 

AnabflBoa,     .  • 
ClathrocyBttf, 

CcBloaphflBrlam,  . 


Ai8r»* 

Soenedeamas, 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Joly. 

Aug. 

Sept 

Oct 

Not. 

Dee. 

Day  of  ezaminatioo, .       .       .       •* 
Kamber  of  sample,   .... 

80 
18866 

10 
18450 

18 

18741 

14 

1900& 

8 
19181 

8 

19809 

9        11 
19740  20088 

9 

20808 

8 

20734 

9 
21006 

9 
21488 

128 

61 

180 

171 

820 

192 

10 

8 
0 

52 
0 

52 

6 
0 
38 
0 
8 

84 
0 

22 
0 

72 

88 
0 
8 

0 
72 

124 
0 
0 

156 
40 

84 
52 
42 
0 
14 

8 

0 
0 
2 
0 

0 

0 

s 

20 

18 

1,942 

40 

0 
0 
0 

0 
0 
0 

0 
0 
8 

1 

1 

18 

4 

0 
14 

1,604 

6 

272 

28 
4 

8 

120 

10 

2 

18 

209 

70 

14 

96 

8 

2 

4 

192 

40 

12 

182 

8 
0 
112 
0 
8 


120 

2 

58 

50 

0 

8 


8,046  1,976  1,180 


1,461 

16 
1,568 


108 
56 


40 

0 

1.586 


12 


6 
4 

1,120 


14 


80 

42 

12 

14 

0 

0 


480 

10 

4 
416 


18 


006 
6 

20 
0 

20 


0 

0 

24 


8 

6 


ANIMALS. 

Bhizopoda,   • 


InftLsoria, 


Dlnobrvon,  • 
TraeboiomoDaa,  . 


VermoB, 


Orustaoea. 


60 

40 
8 


pr. 


92 

88 
0 


554 

552 
0 


0 


62 

55 
8 


81 
1 


0 
0 


pr. 


0 
0 


pr. 


0 
0 


6     46     18 


28 
14 


6 

6 


t      4 


0      0 


28 

16 
0 


Ml»ceUaneou9t  ZoSgltaa,   • 


120 


40 


60 


20 


40 


10 


16 


10 


10 


Total, 


438 


207 


700 


287 


666 


2,208 


75 


8,178 


1,768 


1,865;  024 


732 
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sfringfuxb. 

Chemical  Examinaiian  of  Water  Jrom  Ludlow  Beservoir^  eolleeled  near  the 

Bottom. 

[ParU  per  100,000.] 


Hbsiduk  on 

1 

• 

g 

Afpsasajiob. 

EVArOHA- 

Akmohu. 

NlTBOOBN 

1 

1 

TIOM. 

g 

AS 

1 

^ 

1 

1 

1 

Lesson 
Ignition. 

1 

Albuminoid 

1 

1 

1 

H 

■ 

t 

00 

1 

1IMI7. 

18367 

Jan.  26 

Slight. 

V.  slight. 

.22 

8.40 

1.76 

.0008 

.0446 

.0262 

.0184 

.18 

.0080 

.0000 

.41 

0.6 

18451 

Feb.    8 

SllRht. 

Slight. 

.20 

8.16 

1.60 

.0062 

.0800 

.0282 

.0068 

.22 

.0070 

.0001 

.40 

0.8 

18742 

Mar.    0 

Blight. 

V.  slight. 

.80 

3.06 

1.26 

.0010 

.0810 

.0282 

.0084 

.10 

.007a 

.0000 

.0000 

.41 

0.8 

19006 

Apr.  12 

Slight. 

Slight. 

.26 

2.60 

1.26 

.0004 

.0216 

.0186 

.0080 

.18 

.0000 

.40 

0.6 

10182 

May    6 

V  Blight 

Gods. 

.20 

2.40 

1.00 

.0018 

.0276 

.0160 

.0120 

.12 

.0080 

.0000' 

.84 

0.0 

10400 

June   7 

Distinct. 

Slight. 

.40 

2.00 

1.46 

.0008 

.0460 

.0106 

.0864 

.10 

.0080 

.0000 

.40 

0.6 

10760 

July    8 

V.  slight. 

Slight. 

.88 

2.06 

1.66 

.0408 

.0874 

.0886 

.0088 

.18 

.0080 

.t)000 

.60 

1.0 

20020 

Aug.    0 

Decided, 
green. 

Cods. 

.48 

8.80 

2.00 

.0010 

.0026 

.0822 

.0604 

.12 

.0000 

.0000 

.64 

0.6 

S0800 

Sept.  8 

1  Distinct. 

Slight. 

.48 

8.76 

1.66 

.0002 

.0674 

.0260 

.0814 

.14 

.0000 

.0000 

.66 

1.0 

20786 

Oct.     6 

Slight. 

SlighU 

.88 

4.10 

2.20 

.0000 

.0704 

.0804 

.0400 

.11 

.00201.0000 

.44 

0.6 

21060 

Nov.    8 

Blight. 

Cions. 

.81 

8.66 

2.16 

.0006 

.0608 

.0886 

.0222 

.16 

.0020 

.0001 

.41 

1.1 

21480 

D«e.    8 

Slight. 

Blight. 

.80 

8.70 

2.10 

.0002 
.0044 

.0888 
.0478 

.0824 
.0264 

.OOM 
.0210 

.18 
.16 

.0080 
.0027 

.0001 
.0000 

.88 
.48 

l.I 

At»«« 

.82 

8.20 

1.66 

1.8 

Odor,  generally  distinctly  vegetable  and  grassy,  occasionally  moaldy  or  unpleasant.  The  iron  was 
determined  in  nine  samples,  the  average  amonot  in  parts  per  100,000  being  .0162.  — The  samples  were 
collected  from  the  reservoir,  near  the  bottom. 


Microscopical  Examination  of  Water  Jrom  Ludlow  Reservoir^  collected  near  the 

Bottom, 

[Number  of  organisms  per  onbie  centimeter.] 


PLANTS. 
Diatom  acoBB, . 

Asterlonella,  . 
Fragilaria, 
Meloslra, 
Bynedra,       • . 

CyanopliyceeB, 

AnabsBna, 
Clathrocystis, 
CoBlosphsBriam, 
Microcystis,   . 


AlffflBf 


Protocoecns,  . 
Boenedesmns, 


1897. 

• 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

Day  of  examination,    .       • 
Number  of  sample. 

80 
18867 

10 
18461 

18 

18742 

14 

10006 

8 
10182 

8 
10400 

0 
10760 

11 

20020 

1 

0 
20600 

8 
20786 

0 
21060 

0 

21480 

no 

• 

94 

180 

288 

556 

127 

0 

7 

120 

222 

40 

0 

162 

16 

16 

0 

12 

62 

112 
0 

16 
62 

148 

0 

42 

28 

220 

0 

240 

88 

86 

62 

0 

2 

0 
0 
0 
0 

0 
0 
2 
2 

44 

0 
64 

0 

26 

14r 

160 

14 

0 

1 

8 

M 

89 

1,762 

41 

1,474 

782 

1,092 

0 
0 
0 
0 

0 
0 
1 
0 

0 
0 
6 
0 

1 

0 

28 

0 

14 

1 

24 

0 

1,698 

0 

262 

2 

40 
0 

1 
0 

828 

10 

1,186 

0 

4 

12 

712 

4 

12 
4 

1,076 
0 

40 

88 

4 

tt 

(SO 

28 

tt 

57 

114 

42 

8 
20 

8 

12 

0 
4 

6 
14 

14 
204 

7 
12 

0 
12 

0 
62 

84 
8 

0 
12 

92 

44 

86 
0 
6 


584 

10 

0 

624 

0 


66 

0 
12 


404 

440 

6 

0 

22 


20 

0 

2 

18 

0 


18 

0 
6 
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SPRINGFIEIjB, 

Microscopical  Examinaium  of  Water  from  Ludlow  Reservoir,  collected  near  the 

Bottom  —  Concluded. 

[Namber  of  orgaoiams  per  eablo  ceDtimeter.] 


1807. 

Jan. 

Feb. 

Mar. 

Apr.    May. 

June. 

July. 

Aog. 

Sept. 

Oct 

Not. 

Dee. 

ANIMALS. 

InftLsoriat       .... 

Dioobryon,     •       •       .       . 
PeridlDium,    .... 
TrachelomonM,     . 

Vermes 

Orustaoea,      .... 

140 

136 
4 

0 

It 
0 

68 

06 

0 
0 

10 

0 

t18 

202 
0 

8 

6 
0 

SO 

18 

10 

4 

0 
0 

475 

4T0 
2 
0 

0 
pr. 

SO 

28 
0 
0 

0 

pr. 

0 

0 
0 
0 

4 

pr. 

0 

0 
0 
0 

t 

pr. 

4 

0 
0 
0 

0 
0 

4 

0 
0 

9 

0 
pr. 

46 

82 

0 

10 

4 
pr. 

a 

18 
8 

0 

t 

pr. 

IiUc€ilaneou$,  ZoSglosa,     • 

120 

50 

100 

n 

180 

0 

15 

60 

10 

160 

15 

10 

TOTALt 

682 

260 

616 

8S7 

1,482 

1,002 

82 

1,600 

900 

1,620 

767 

5T6 

Chemical  Examination  of  Water  from  Chapin  Pond,  Ludlow, 

[Parts  per  100,000.] 


1 

Afpbaxaxcb. 

KaaiDnK  on 

EVAPOBA- 
TIOM. 

AmcoHU. 

1 

.14 
.14 
.18 
.18 
.07 
.14 
.12 
.11 
.09 
.13 
.16 

.18 

.12 

KkTSOOKV 

AS 

a 

1 

a 

1 

1 

«a 

1 

H 

• 

1 
3 

i 

Albomlnoid. 

t 

1 

1 

H 

.0182 
.0116 
.0146 
.0152 
.0166 
.0186 
.0152 
.0140 
.0220 
.0208 
.0222 

.0107 

.0144 

• . 

it 

OQ 

.0080 
.0012 
.0024 
.0022 
.0040 
.0034 
.0048 
.0032 
.0000 
.0052 
.0034 

.0080 

.0062 

1 

18309 
18453 
18745 
19184 
19401 
19747 
20081 
20401 
20788 
21070 
21486 

1897. 

Jan.   26 
Feb.     8 
Mar.    8 
May     5 
June    7 
July    8 
Aug.    9 
Sept.    8 
Oct.     6 
Not.    8 
Dee.    8 

V.  alight. 
V.  Blight. 
V.  Blight. 
V.  alight. 
Blight. 
V.  Blight. 
V.  Blight. 
V.  alight. 
V.  slight. 
Slight. 
V.  alight. 

V.  slight. 

Blighi. 

V.  alight. 

Cods. 

Blight. 

V.  Blight. 

Blight. 

V.  Blight. 

Slight. 

Blight. 

V.  alight. 

.10 
.05 
.07 
.12 
.20 
.12 
.12 
.06 
.12 
.09 
.17 

3.10 
1.95 
8.05 
2.20 
2.20 
1.76 
2.00 
2.45 
2.40 
2.46 
2.60 

1.15 
0.50 
0.75 
0.65 
1.10 
0.70 
0.05 
1.10 
1.15 
1.25 
1.25 

.0010 
.0064 
.0024 
.0016 
.0004 
.0000 
.0006 
.0002 
.0002 
.0082 
.0062 

.0019 

.0006 

.0212 
.0128 
.0170 
.0174 
.0206 
.0170 
.0200 
.0172 
.0220 
.0260 
.0266 

.0197 

.0196 

.0080 
.0030 
.0090 
.0030 
.0000 
.0030 
.0030 
.0020 
.0030 
.0020 
.0050 

.0027 

.0016 

.0000 

.oooo' 

.0000, 
.0000 
.0000 
.0000 
.0000 
.0000 
.OOOOi 
.0000, 
.0001 

.0000 

.0000 

.36 

.09 
.24 
.23 

.sa 

.36 
.31 
.28 
.82 
.20 
.27 

0.8 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.0 
0.S 
1.0 
0.8 

At... 

1897 

.12 

.08 

2,38 

0.96 

.28 

0.6 

A  v.  Aft 

1800* 

2.60 

0.90 

.16 

0.4 

*  Jaly  to  Deoamber. 

NoTB  to  analysea  of  1897 :  Odor,  goDerally  faintly  Tegetable,  beoomlng  distinctly  Tagetable  on 
heating.  In  June,  the  odor  became  distinctly  fishy  on  heating;  and  in  NoTembcr  and  Dccembar,  dis- 
tinctly grassy.— *Th«  samples  were  ooUected  from  the  pond,  near  the  snrfaea. 
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SPRING  FIELD. 

Microscopical  Examination  of  Water  from  Chapin  Pond^  Lmfloiv. 

[Nomber  of  organfama  p«r  enbto  oentimeter.] 


1897. 


Jan. 


Feb. 


Mar. 


May. 


Jane. 


Jal7. 


ADg. 


Sept. 


Oct. 


Not. 


Deo. 


Day  of  ezaminatioD 

Komber  of  sample 

PLANTS. 
Dlatomaoead, 

Aeierlooolla, 

Tabetlaria 

GyanopbyceeB, 

AnabflBna, 

MeriaofiopoBdla 

Mlcrocymia, 

AlffSBt 

Kaphidiam 

ANIMALS. 
Rhizopoda*  Dlfflngla,  .      •      •      . 

InAiBorla. 

DiDobryoD 

Jiisc€Uan€ou9t  Zo^\cM 

Total, 


80 
18800 


10 
18458 


18 
18746 


8 
19184 


8 
10401 


9 
19747 


11 
20031 


20401 


8 

20788 


9 
21070 


9 
21488 


0 
0 

0 

0 
0 
0 

0 
0 


0 
0 


0 
0 
0 

0 
0 


21 

18 
0 


0 
0 
0 

It 

12 


* 

1M 

ni 

0 
72 

0 
200 

0 

88 

0 
0 
0 

88 
0 
0 

0 

5 

0 

1 

46 

0 
26 

IS 

0 

0 

18 

0 
0 


V 

0 

26 


0 
0 
0 

0 
0 


19 

n 

41 

10 

20 

14 

0 

8 

84 

0 

0 

tt6 

0 

0 

208 

0 

0 

10 

0 

0 

2 

0 

t 

71 

0 

0 

08 

71 

60 
14 

4 

2 
0 
2 

16 
16 


0 

0 

0 

0 

0 

0 

0 

0 

0 

s 

10 

1 

1,462 

180 

81 

0 

8 

370 

0 

8 

1 

1,400 

100 

61 

0 

0 

880 

202 

200 


10 

5 

20 

0 

0 

18 

8 

2 

10 

8 

80 

8 

88 

126 

1,881 

288 

88 

21 

40 

721 

0 
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Chemical  Examination  of  Water  from  Loon  Pond,  Springfield, 

[Parte  per  100,000.] 


,    1 

Rbsidck  om 

• 

"^^ 

a 

ArpKAiAiioa. 

BVAPOtA- 

AmcomA. 

NmOOBN 

It 

J 

1 

! 

» 

TIOM. 

AS 

g 

* 

Albuminoid. 

1 

1 

1 

i 

^m 

5 

4 

r 

1 

I 

^ 
1 

• 

1^ 

1 

1 

s 

i 

c 

1 

■ 

& 

1M7. 

18370 

Jan.   20 

V.  alight. 

V.  alight. 

.02 

2.76 

1.10 

.0006  .0108 

.0102 

.0006 

.23 

.0080 

.0000 

.10 

0.6 

18464 

Feb.     8 

V.  Blight. 

Blight. 

.08 

2.86 

0.76 

.0006' .01 68. 0108 

.0000 

.22 

.0030.0000! 

.16 

0.6 

10008 

Apr.  12 

V.  alight. 

Slight. 

.06 

2.06 

0.70 

.0018.0202.0188 

.0014 

.22 

.ooooj.oooo 

.22 

0.8 

19186 

May     6 

V.  alight. 

Blight. 

.00 

2.06 

0.46 

.0018:  .0158  .0142 

.0016 

.21 

.0000.0000 

.14 

0.0 

10408 

Jane    7 

V  allKht. 

V.  slight. 

.06 

2.86 

1.10 

.0004.0188.0174 

.0014 

.20 

.0030.0000 

.14 

0.6 

10762 

July     8 

Bllfiht. 

V.  alight. 

.06 

2.66 

1.00  1 

.0004  .02041. 0160 

.0048 

.16 

.0000 

.0000 

.20 

0.0 

20082 

Ang.   0 

Diatlnet. 

Cona. 

.06 

2.60 

1.06 

.0006!. 0250;. 0150 

.0004 

'.20 

.0000 

.0000 

.18 

0.6 

20408 

Sept.    8 

V  alight.!  V. alight. 

.06 

2.06 

1.06 

.0010  .0210 

.0174  .008e;|.22 

.0020.0000' 

.18 

1.0 

S078O 

Oet.     0 

V.aiivht.  IV.  slight. 

.08 

2.00 

1.16 

.0008  .0282 

.0210'. 0016:  .20 

.0020'. 0000 

.17 

1.1 

21071 

Nov.    8 

V.  slight. 

Blight. 

.08 
.04 
.04 

2.76 

1.40 

.0008 
.0000 
.0007 

.0104 
.0200 
.0202 

.0180  .0008  .23 

1 

.0020.0000; 

.22 
.18 
.10 

1.0 

AVm  •  > 

1807 

2.47 

0.07 

.0176   nOQft 

.21 

.0016 
.0017 

.0000 
.0000 

0.7 

.0172 

.0080 

Av.  ** 

1806* 

2.06 

1.16 

0.8 

1 

*  July  to  December. 

NOTS  to  analyses  of  1807:  Odor,  generally  faintly  vegetable. The  samples  were  ooUeoted  from 

the  pond,  near  the  sarfaoe.   This  pond  is  not  used  as  a  soaroe  of  pnblio  water  supply. 
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MieroKopietd  Examinaiion  of  Water  from  Loon  Fond,  Sprinsfleld. 

(Nnmber  of  orginlami  par  iidUb  sanllmotar.] 


1B»7. 

Jul. 

Feb. 

AJt. 

uw 

J-o. 

JDIJ. 

Aug. 

Sept 

Oct. 

Sot. 

NBcborof-nipt.,       .       .       .       . 

la 
mn 

10 
IBIM 

14 

s 

8 
IHOS 

10 

lit 

SOUS 

waa 

2I0T1 

PLANTB. 
Dlatom&o«te 

Chroilcooon. 

A>»» 

BunrogODU. 

■ 

a 

0 

S 

a 

0 

1 

0 
0 

a 

0 

t 

c 

a7 

N 

ISS 

a 
m 
m 

sr 
so 

11 

ANlMALe. 
InAiBorto, 

Cruataoea,  Cyoiop*.      .      ■ 

a 

1 

a 

a 

a 

I 
ft. 

a 

0 

1 

te 
11 

a 
a 

a 

» 
a 
a 

4a 

t 

a 

» 

ia 

nl    . 

""■■ 

_!!_ 

_!!_ 

_J_ 

12« 

m 

«, 

JL 

«     1    11 

Chemical  Examination  of  Water  from  Five  Mile  PoTid,  Springfield, 

[Put*  par  lOO.OM.] 


1 

TIOM. 

ABMOn*. 

,„«,„ 

1 

t 

1 

s 

1 

1 

1^ 

1 

Albsmliwli]. 

1 

6 

1 

1 

1 

t\l 

ii 

1 

1S3M 

IBOOT 
1MD3 

i107» 

1M7. 

Jul.   » 
F.b.     B 
Mat.     S 

^1 

Jolj     8 

It  I 

No..     S 

Doo.     8 

V.allgbl. 

V.iltgtal. 
V..llifal. 
V..llSl.t. 
V.allihI. 
V..lfSht. 

V  M. 

B 

V  111! 

V  Jl.' 
V.-,.Jl. 

.Hi 
.w 

.OT 

slso 

o!» 

.0014 

.ooti 

:Mii 

ioooi 

iz 

m 

ii 

.10 

.07 

!io 

'iB 

.00& 
!«w 

■S 
1^ 

.n 

-a 

■» 

.11 

o.s 
o"» 

ii.os 

1.» 

d^fe; 

1 

- 

At            i»m 

^ 

1.0« 

^ 

1 

_ 

■  Judo  10  DacoDbar. 
Nora  10  iDolrHa  of  IBtT ;  Odor,  TciaUbl*.    Id  Oclobar  tba  odor  brcime  dlKlnMIr  flahf  on 

The  uniplat  (rata  ooUooUd  Irom  tba  pood,  nemr  tha  (Ditaoe.    Thia  poud  li  Dot  Died  ■■  * , 

pnblls  watot  upply. 
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SPniNGPIELD. 

Table  showing  Heights  of  Water  in  Ludlow  Reservoir  on  the  First  of  Each  Month 

in  1897. 

KoTB.  —  Height  of  roUway,  28.1  feet  above  bottom  of  reaervoir. 


D4TB. 


Height  or 
Waur  above 

Bottom 
of  Reservoir. 


1897. 

Jan.     1, . 

Feb.     1. . 

March  1, . 

April  1,. 

May     }.. 

Jane    1, . 

Feet 

12.94 

13.83 

16.06 

18.10 

18.00 

18.26 


Height  or 
Water  above 

Bottom 
ofKetervolr. 


Jalj  1, 
Auv.  1, 
tiept.  1, 
Oct.  1, 
Nov.  1, 
Dec.  1, 


1897. 


Feet 

17.26 

17. M 

16.00 

16.24 

13.90 

14.40 


Water  Supply  of  Stockbridge.  —  Stockbridgb  Water 

Company. 

Chemical  Examination  of  Water  from  Lake  Averic^  Stockbridge, 

[ParU  per  100,000.] 


g 

1 

3 

^ 

18304 

18117. 

Jan.  20 

18620 

Peb.  23 

1S971 

Apr.   0 

19202 

May   10 

19561 

Jane  22 

190S3 

Jaly  27 

20080 

Aag.  0 

20604 

Sept.  28 

20088 

Oct.  27 

21868 

Not.  24 

21081 

Dee.  28 

Appbakakci. 


2 

a 
H 


•4 

S 

I 


o 
"3 


V.  alight. 
Slight. 
V.  alight. 
V.  alight. 
None. 
V.  alight. 
V.  alight. 
V.  Blight. 
None. 
None. 
Slight. 


V.  Blight 
Slight. 
V.  alight 
Blight. 
V.  alight 
V.  alight. 
V.  Blight. 
V.  alight. 
V.  alight. 
Slight 
V.  alight 


.20 
.32 
.00 
.16 
.11 
.17 
.18 
.18 
.18 
.20 
.13 


Rbbiddk  oir 

£VAPOBA- 

TIOM. 

1 

Loeaon 
Ignition. 

o.ou 

1.46 

0.5O 

2.80 

4.10 

0.90 

6.06 

1.20 

0.00 

1.66 

6.76 

1.26 

0.00 

1.20 

0.40 

- 

0.86 

1.26 

0.70 

1.70 

0.26 

1.60 

Ammokia. 


Albamlnold. 


■ 

I 


■8 

► 

s 

s 


•  s 

00 


.0014 
.0012 
.0000 
.0002 
.0000 
.0000 
.0014 
.0020 
.0022 
.0020 
.0084 


.0172 
.0470 
.0178 
.0124 
.0100 
.0194 
.0168 
.0184 
.0190 
.0200 
.0188 


.0162 
.0800 
.0122 
.0112 
.0094 
.0100 
.0184 
.0180 
.0182 
.0170 
.0122 


.0020 
.0170 
.0060 
.0012 
.0012 
.0028 
.0024 
.0064 
.0008 
.0024 
.0010 


a 
ja 


.06  I 

.10 

.06' 

.09  1 
.06  I 
.00  , 

.04; 

I 

.10  I 
.00 

.«; 

.09  ; 


NlTBOOBH 

AB 


I 

as 


8 


.0060 


.0000 


.0030.0000 

I  I 

.00601.0000 


.0180 
.0080 


.0000 
.0000 


.0000.0000 
.0000.0000 
.0000.0000 


.0000 
.0080 
.0000 


.0000 

.0000 
.0000 


a 


g 

M 

o 


.26 
.40 
.06 
.21 
.27 
.88 
.86 
.34 
.29 
.31 
.20 


i 


4.2 
8.0 
2.9 
4.0 
4.2 

8.9 
4.4 
6.0 
6.6 
4.9 
4.8 


Averages  by 

Yea\ 

rs. 

i 

^ 

1898 

- 

- 

.00 

0.16 

1.46 

.0092 

.0106 

.0137 

.0028 

.07 

.0007 

.0020 

.20 

4.1 

• 

1896 

- 

- 

.14 

0.40 

1.48 

.0000 

.0190 

.0100 

.0080 

.09 

.0030  .0001 

.29 

4.8 

- 

1897 

- 

- 

.17 

0.10* 

1.48 

1 

.0013 

.0103 

1 

.0164 

.0039 

.08 

.0039.0000 

1 

.M 

4.8 

•  Bzelnaive  of  No.  20064. 
Nan  to  analyaea  of  1897:   Odor  of  the  eecoDd  aample,  decidedly  fiahy  and  oily;   of  the  oth^ra, 

faintly  vegeUble,  becoming  Bometimee  stronger  on  heating. No.  19661  waa  collected  from  a  faacet  in 

the  village,  and  the  other  samplea  from  the  lake. 
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STOCKBRIBOE. 

Microscopical  Examination  of  Water  from  Lake  AveriCj  Stockbridge, 

[Namber  of  orgnnlfma  per  eablo  oentimeter.] 


1897. 


Jftn. 


Feb. 


Apr. 


Blay. 


Jane. 


July. 


A.ag. 


Oct 


OcL 


Not 


LfCC« 


Date  of  examination, . 
Namber  of  sample,     . 

PLANTS. 
DlatomacesB, 

Fragilaria,  .  .  .  • 
Synedra,       .       •       •       • 

CyanophycesB,  Anab»na, . 

AiersBt 

ANIMALS. 
Bhiaopoda,  Aotinopbrya,    . 

Infusoria 

DinobryoD 

Peridintum,  .  .  .  . 
Traebelomonaa,  .  .  • 
Uroglena,      .       .       .       • 

Vermes 

Orustaoea 


80 
188M 


25 

18020 


8 

18971 


11 

19202 


84 
10661 


19088 


11 
200861 


4 
20664 


I 


20988 


21868 


29 
21681 


I 


0 
0 


0 
0 


0 

1 


0 
17 


0 
1 


94 

0 
64 


14 


0 
6 


14 


248 

212 
7 


20 

0 
0 


10 

0 

2 


IB 

0 

6 


0 

0 

0 

0 

0 

0 

0 

2 

17 

ss 

579 

7 

0 

48 

9 

6 

1 

0 

0 

16 

1 

1 

0 
80 

576 
8 
0 
0 

4 

a 

1 

0 

0 
0 
0 
0 

0 

86 

10 

0 

0 
5 
8 
0 

0 
0 
6 
0 

0 

0 

0 

0 

1 

s 

0 

4 

0 

0 

0 

0 

0 

0 

0 

pr. 

214 

210 
0 
8 
0 


pr. 


17 
8 
1 
0 


21 

19 
0 
0 
0 


0 


Mitcellaneout,  ZoQgloMLf    .... 

0 

0 

0 

0 

0 

100 

8 

80 

pr. 

0 

0 

ToT4Tf,  t 

17 

88 

682 

68 

8 

234 

88 

291 

284 

45 

43 

No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 
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STOCKBBII>GE. 

Chemical  Ezaminalion  of  Water  from  Reservoir  of  the  Slockbridge  Water  Company, 

[Putfl  per  100,000.] 


a 

a 

as 


1882ft 
18972 
19208 
19U4 
19985 
20087 
20066 
20987 
21370 
21688 


Av. 


i 


« 


1897. 
Mar.  22 

Apr.    6 

May  10 

June  22 
July  27 
Aug.  9 
Sept.  28 
Oct.  27 
Nov.  24 
Dee.  28 


Appbasahob. 


V.  slight. 

V.aHght. 

None. 

None. 

None. 

V.  flight. 

None. 

None. 

None. 

V.  flight. 


c 


a 


Slight. 

Slight. 

Slight. 

Slight. 

V.  alight. 

y.  alight. 

V.fHght. 

None. 

v.  flight. 

Slight. 


.02 
.08 
.02 
.00 
.02 
.02 
.02 
.07 
.05 
.11 


.04 


KaaiDDB  CSC 

EVAPOBA- 

TIOK. 

H 

Lost  on 
Ignition. 

8.05 

. 

7.65 

0.86 

9.20 

l.lOr 

0.60 

1.40 

9.70 

1.80 

9.90 

1.20 

11.95 

- 

11.00 

0.65 

11.95 

1.46 

8.10 

1.15 

•9.61 

i.to 

AXMOKIA. 


Albuminoid. 

1 

• 

■2 

1 

• 

1 

Q 

«  9 
9  A 
00 

.0006.0068 

.0006.0062 

I 

.0000|.0022 
.0008'. 0084 


.0000 
.0002 
.0002 
.0008 
.0006 
.0022 


.0006 


.0080 
.0028 
.0020 
.0072 
.0028 
.0080 


.0089 


.0046 
.0056 
.0018 
.0080 
.0018 
.0020 
.0014 
.0072 
.0028 
.0080 


.0083 


.0022 
.0006 
.0004 
.0004 
.0012 
.0008 
.0006 
.0000 
.0000 
.0000 


.0006 


« 

B 
O 


.11 
.11 

.10 
.06 
.11 
.09 
.10 
.18 
.12 
.14 


.11 


KiTBOOBW 
AS 


d 

S 

m 

U 


i 
s 


.0020 
.0020 
.0180 
.0020 
.0000 
.0020 
.0000 
.0080 
.0000 
.0010 


.0080 


.0000 
.OOuO 
.0002 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


«> 

s 

s 
« 

a 

M 

o 


« 
B 

s 


.0000 


.08 
.09 
.08 
.04 
.08 
.08 
.05 


7.4 
5.7 
7.3 
7.4 
7.6 
8.0 
10.1 


.08  '  8.0 

I    • 
.06  jlO.3 

.04     6.6 


.06  .  7.8 


•  SzolQslve  of  Noe.  18825  and  20665. 

—  The  aamplee  were  collected  from  the 


Odor,  generally  none,  oecadonally  faintly  yegetable. 
reaerroir  on  Bear  Mountain. 


SwAMPfbOTT. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Swamp- 
scotty  relative  to  certain  plans  for  supplying  the  town  with  water, 
may  be  foand  on  pages  42  to  45  of  this  volume.  The  sources  of 
supply  under  consideration  were  those  controlled  and  operated  by 
the  Marblehead  Water  Company  in  Swampscott,  the  town  of  Marble- 
head,  the  city  of  Lynn  and  the  Metropolitan  Water  Board.  The 
results  of  the  analyses  of  samples  of  water  from  the  first  three 
sources  may  be  found  under  Swampscott,  Marblehead  and  Lynn, 
respectively. 
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sttampscott. 
Water  Supply  of  Swampscott  and  Nahant.  —  Marblehead 

Water  Company. 

Chemical  Examination  of  Water  from  the  Wells  of  the  Marblehead  Water  Oompany, 

Swampscott, 

[ParU  per  100,000.] 


• 

Appkabakck. 

• 

Ammovia. 

NiTXOOKir 

• 

Date  of 

CoUectI 

Kesldae  on 
Evaporatf 

AS 

8 

• 

a 

s 

as 

• 

s 
H 

1 
1 

1 

1 

Albu- 
minoid. 

• 

1 

• 

Oxygen 

Consu 

e 

•s 

<• 

s 

• 

i 

1    ■" 

1897 

• 

18256 

Jan. 

IS 

Slight. 

V.  alight. 

.05 

52.00 

.0002 

.0026 

14.40 

.2500 

.0001 

.01 

11.2   .0100 

18685 

Mar. 

2 

None. 

None. 

.02 

19.20 

.0006 

.0036 

8.00 

.1050 

.0000 

.06 

6.7 

.0030 

18983 

Apr. 

8 

None. 

None. 

.08 

12.80 

.0004 

.0016 

1.57 

.0300 

.0000 

.02 

7.8 

.0090 

19170 

May 

5 

None. 

None. 

.00 

12.20 

.0000 

.0018 

1.25 

.0280 

.0000 

.08 

7.4 

.0000 

10858  '  Jane 

1 

- 

- 

- 

- 

.0004 

.0010 

- 

- 

- 

- 

7.0 

- 

10882 

Jane 

2 

V.  alight. 

Cone. 

.00 

14.50 

.0006 

.0008 

1.84 

.0700 

.0000 

.08 

7.8 

.0080 

19738 

Joly 

7 

None. 

None. 

.00 

65.60 

.0000 

.0026 

20.00 

.2100 

.0002 

.01 

13.6 

.0000 

19824    July 

19 

None. 

None. 

.00 

82.60 

.0004 

.0014 

27.65 

.1900 

.0002 

.06 

82.0 

.0000 

19985  '  Ang. 

3 

None. 

None. 

.00 

65.10 

.0012 

.0016 

20.90 

.2400 

.0000 

.06 

28.6 

.0000 

20871    Sept. 

6 

None. 

None. 

.00 

20.00 

.0000 

.0010 

8.54 

.1900 

.0001 

.08 

0.4 

.0020 

20720    Ocl. 

5 

None. 

None. 

.00 

17.50 

.0002 

.0010 

2.66 

.1100 

.0001 

.00 

8.3 

.0020 

21049    Nov. 

3 

V.  alight. 

None. 

.04 

15.90 

!.0006 

.0024 

2.86 

.1060 

.0000 

.02 

0.0 

.0080 

21454 

1 

Dee. 

6 

None. 

1 

V.  Blight. 

.05 

15.70 

.0006 

1 

.0084 

2.20 

.0500 

.0000 

.OS 

8.0 

.0010 

Averages  by  Tears, 


1888 

- 

- 

.00 

25.16 

.0007 

1891 

- 

- 

.00 

38.64 

.0018 

1892 

- 

- 

.00 

54.94 

.0000 

1893 

- 

- 

.01 

46.42 

.0000 

1894 

- 

- 

.04 

37.84 

.0002 

1896 

- 

- 

.06 

29.51 

.0002 

1806 

- 

- 

.02 

58.86 

.0006 

1897* 

1 

- 

- 

.02 

29.12 

.0004 

8.26 

.4477 

.0008 

<- 

- 

7.78 

.9909 

.0002 

- 

18.0 

14.58 

.7437 

.0000 

- 

82.0 

12.12 

.4263 

.0000 

.07 

14.7 

10.52 

.2988 

.0000 

.05 

15.8 

6.91 

.1148 

.0000 

.10 

9.4 

18.68 

.1276 

.0001 

.07 

26.2 

3.54 

.1196 

.0000 

.08 

11.1 

.0074 
.0061 
.0066 

.0072 
.0047 
.0066 


*  Where  more  than  one  aample  was  collected  in  a  month,  the  mean  analyaii  for  that  month  haa  heen 
need  in  making  the  average. 

Non  to  analyaea  of  1897:  Odor,  none. Noa.  18685,  19170,  19824,  19985  and  21454  wereeoUected 

from  a  faucet  in  the  town;  the  othera  from  a  faucet  at  the  pnmplng  atation. 
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STVAMPSCOTT. 

Chemical  Examinalion  of  Water  from  the  Main  Brook  flowing  through  Thompson 

Meadow,  SwampscoU, 

[Part*  per  100,000.] 


B 

a 


s 

S 

m 


18803 
lOMl 
19736 
19825 
19982 
20300 
90718 
21047 
n452 

At.* 


1S»7. 

Mar.  10 

June  1 

Jaly  7 
July  19 

Ang.  8 

Sept.  6 

Oei.  6 

Nov.  4 

Dee.  0 


Appbakaxob. 


S 

I 


5 

o 


y.  flight. 

V.  slight. 
V.eHght. 
V.eUght. 
y.  slight, 
y.  Blight. 
Slight, 
y.  slight. 


Oons. 

Slight. 

y.sHght. 

Blight. 

Coos. 

Oons. 

Oons. 

Oons. 


0.00 

1.25 
1.06 
1.12 
0.08 
0.42 
1.90 
0.91 


Rasmus  OB 

EVAPOBA- 
TIOB. 


0.97 


Loss  on 
Ignition 

6.10 

2.25 

8.80 

8.20 

9.85 

3.26 

11.15 

4.16 

9.86 

8.20 

8.80 

2.55 

16.26 

6.16 

10.60 

2.00 

10.21 

8.49 

AXXOBIA. 


Albuminoid. 

• 

• 

•8 

• 

•o 

i 

1 

1 

i  s 

3^ 

fib 

H 

A 

00 

.0838 
.  .0606 
.0040 
.0018 
.1320 
.0008 
.0018 
.8920 
.1210 


.0931 


.0226 
.0392 
.0846 
.0852 
.0600 
.0804 
.0192 
.0980 
.0876 


.0214 

.0822 
.0812 
.0480 
.0286 
.0160 
.0790 
.0360 


.0418t  .0872 


.0012 

.0024 
.0040 
.0020 
.0018 
.0082 
.0190 
.0016 


1 

JB 

o 


.0046 


0.81 

0.89 
1.22 
1.00 
0.97 

0.96 

I 
1.56 

0.98 


1.06 


NXTBOGBB 


J 


.0280 

.0260 
.0060 
.0280 
.0860 
.0120 
.0890 
.0880 


"Z 


e 
o 
O 


H 

o 


i 

a 
"2 


.0004  0.51 


.0848 


.0001 


1.11 


.0001  0.91 


.0115 
.0008 
.O9O8 
.0025 


1.83 
0.92 
0.39 
1.75 


.0019,0.82 


.0024 


0.96 


2.1 
3.0 
8.4 
8.5 
3.8 
8.6 
3.6 
6.9 
8.9 

3.7 


*  Where  more  than  one  sample  was  eoUected  in  a  month,  the  mean  analysis  for  that  month  has  been 
nied  in  making  the  average. 
t  Ezolasive  of  No.  19361. 


Odor,  generally  faintly  vegetable,  becoming  stronger  on  heating.- 
from  the  brook,  at  head  of  Thompson  Meadow. 


The  samples  were  collected 


Chemical  Examination  of  Water  from  a  Brook  which  flows  near  the  Tubular  Wells 

in  Thompson  Meadow,  SwampscoU. 

[ParU  per  100,000.] 


I 

8 


18801 
18360 


o 


S 
i 


1997. 

ICar.  16 

Jnne   1 


Appbababcb. 


t 

Eh 


y.  Slight. 


i 


Cons. 


o 
o 


0.35 


Rkbidub  on 
Evapora- 
tion. 


I 


6.10 


§ 


§1 
2 


2.10 


AxifOiriA. 


Albuminoid. 

i 

1 

• 

1 
1 

De- 
pended. 

ta. 

H 

d 

CO 

.0018 


.0088 


.0082  .0182 


.0078 


.0010 


1 

1 

1.02 

NrmooBB 

AS 

1 

■ 

s 

s 

.0280 

.0000 

a 

a 

a 
o 
O 

c 

K 

o 


i 

s 

1 


.84     2.3 
-     2.7 


Odor  of  the  first  sample,  distinctly  vegetable;  the  odor  was  not  determined  in  the  other  sample. 
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8WAMP8COTT. 

Chemical  Ezaminaiion  of 

Thompson 


WaUr  from  Tubular  Wells  ai  the  Southerly  End  of 
Meadow  in  SwampscoU  and  Salem. 

[Parts  per  100,000.] 


• 

1 
1 

1897 

Feb. 

.  1 

2 

1 

APPKARANOB. 

• 

s! 

S  ^ 

1 

AMKOinA. 

• 

1 

NlTBOOEir 

▲i 

« 

1 

|5 

• 
»4 

Number. 

• 

s 

«; 

1 

Cm 

1^ 

8 

1 

i 

• 

1 

18425 

None. 

None. 

.00 

0.70 

.0000 

.0010 

1.05 

.0250 

.0000 

.02 

9«  1 

.OOGO 

18084 

Apr. 

1 

None. 

None. 

.00 

11.40 

.0002 

.0018 

1.17 

.0250 

.0004 

.02 

1  •  A 

.0000 

19169 

May 

4 

None. 

None. 

.00 

12.80 

.0006 

.0008 

1.55 

.0270 

.0008 

.04 

9  VV 

.0000 

19881 

June 

2 

None. 

None. 

.00 

12.70 

.0000 

.0010 

1.00 

.0850 

.0001 

.02 

•  •  A 

.0030 

19737 

July 

7i 

None. 

None. 

.00 

13.50 

.0000 

.0016 

1.20 

.0800 

.0006 

.01 

m  v^ 

.0000 

19822 

Jaly 

10 

None. 

None. 

.00 

18.50 

.0004 

.0024 

1.40 

.0800 

.0001 

.01 

0«  V 

.0000 

19983 

Aug. 

3, 

None. 

None. 

.00 

18.70 

.0002 

.0030 

1.40 

.0820 

.0008 

.08 

OpV 

.0000 

20870 

Sept. 

6 

None. 

None. 

.00 

14.70 

.0000 

.0016 

1.81 

.0300 

.0002 

.12 

O     M 

0«4 

.0250 

20721 
21048 

Oct. 
Nov. 

5 

4 

V.  alight, 
milky. 
None. 

None. 
None. 

.05 
.05 

10.40 
16.90 

.0018 
.0006 

.0088 
.0042 

1.86 
1.46 

.0450 
.0860 

.0007 
.0010 

.06 
.06 

V«4 

.OMO 
.0030 

21463 

Deo. 

0 

None. 

None. 

.05 

11.70  . 

.0008 

.0046 

1.81 

.0320 

.0001 

.02 

Tel 

.0000 

Av.*. 

.01  , 

13.80 

.0004 

.0024 

1.29 

.0817 

,0008 

.04 

J  •  4 

.0035 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyaia  for  that  month  haa  been 
need  in  making  the  average. 

Odor,  none. The  samples  were  collected  from  a  faucet  at  the  pumping  stalion  tn  Thompson 

Meadow. 


Chemical  Examindlion  of  Water  from  a  System  of  Tubular  Wells  a  Short  Distance 
East  of  the  Swampscott  Station  on  the  Boston  A  Maine  Railroad, 

[Parts  per  lOO.OOO.] 


Date  of 

Collection. 

APPEAXANCK. 

Renldao  on 

Evaporation. 

AmffOMiA. 

1 

KiTBOOBN 
AS 

D 

1 

■ 

8 

• 

1 

1 

s 

• 

a 

1 

1 

i 

• 

1 
1 

• 

• 

• 
B 

s 

>4 

19859 

1897. 

June    1 

- 

. 

1 

1 

. 

.0002 

.0004 

. 

. 

• 

_ 

9.0 

. 

19739 

July    7 

None. 

V.  Slight. 

.00  1 

14.80 

.0000 

.0018 

1.96 

.0650 

.0000 

.01 

7.7 

.0000 

19823 

July  19 

None. 

None. 

.00  1 

14.70 

.0004 

.0020 

1.90 

.0480 

.0002 

.00 

8.0 

.0000 

199S4 

Aug.   3 

None. 

None. 

.00 

14.40 

.0006 

.0018 

2.00 

.0680 

.0004 

.02 

8.0 

.0000 

20372 

Sept.  6 

None. 

None. 

.00  1 

14.90 

.0000 

.0024 

1.85 

.0680 

.0007 

- 

7.9 

- 

20719 

Oct.     5 

None. 

None. 

.00  ' 

14.10 

.0000 

.0006 

1.80 

.0600 

.0006 

.08 

7.6 

.0010 

21050 

Nov.    4 

None. 

None. 

.01 

14.40 

.0006 

.0022 

2.02 

.0440 

.0090 

.02 

8.1 

.0040 

21455 

Dee.    6 

None. 

V.  slight. 

.05 

.01  i 

'  1 

14.60 

.0006 

.0026 

1.94 

.0490 

.0006 

.01 

8.8 

.0010 

Av.* 

14.47 

.0003 

.0017 

1.02 

.0641 

.0007 

.01 

8.1 

.0012 

1 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
need  in  making  the  average. 

Odor,  none.  —  The  aamples  were  oolleoted  from  a  faaoet  at  the  pumping  ■tatioa. 
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TAUNTON. 

"Wateb  Supplt  op  Taunton. 
Chemical  Examiitaiion  of  Water  from  AtMOuxmipeett  Pimd,  LakeviUe. 


(P«t.p. 

r  100,000. 

1 

=r 

„^ 

( 

Kmoau 

i 

f 

! 

1 

1 

ii 

1 

1 

1 

1 

1 

1 

it 

1 

IBSM 

VMM 

amm 
aists 

■S*7. 

fii 

Mo*.  M 
Dm.  10 

v..  Shi. 
v..  ■).•. 

v..  Sbl. 

1       m! 

n 

.46 

33 

4.» 
I.K 

a'u 

S.41 

a.M 
3. at 

to 

IB 

.J 

■i 

.oaio 

1 

E 

.M 

!(iab 

,0000   .81 

.0000 1.8S 

.0000 j. ft? 
.0001;. 61 

31 

ioooo'iw 

.0000;.  40 

Averages  bif 

reon. 

. 

■04 

SOT 

: 

: 

'.u 

l.M 

.0001 
iooi: 

.ou: 

ioM 

.oin 
!oiso 

.OlIT 

,00*6 

:oo» 

iw 

iooisLoooo 

.41 

O.T 

Mierotcopical  Examinaiion  of  Water  frwn  Aiaawomptett  Fond,  LakeviUe. 

lIlDDibtr  at  orgulimi  par  aabis  aanUnwur.] 


■M7. 

IWS. 

J„. 

- 

M«. 

APT. 

^».. 

.™. 

July. 

A»,.!oct 

Oc. 

»»». 

J«l.,, 

NumbKOtMiiipi.,         .       .       . 

30 
18364 

ISAM 

luoo 

.:. 

1 

13 

1»1. 

H 

a»63 

. 

ana 

38 

I1S18 

> 

PLANTS. 

ESK-.'  :    :    :   : 

40 

0 
0 

n 

111 

0 

n 

c 

lit 
11 

nt 

1 

m 

1 

4 

1 

HI 

84 

B 
0 

n 

■ 
a 

n 

0 

t 
■ 

II 

0 

n 

44 

B 
B 
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TAtTNTON. 

Microscopical  Examination  of  Water  frorn  Assawompseti  Pond,  LakeviUe  — 
Cod  eluded. 


[Sun. 

b«ro 

or^ 

limi 

pern 

"•"•""In 

rt.r 

■ 

1  "^ 

Jun. 

'«■ 

-" 

Apr. 

,»n. 

Jane 

Jnlr 

Ab«. 

Oct. 

CM. 

Mot, 

'"■ 

ANIICALS. 
Bhlzopoda,       .      . 

0 

g 

4 

9 

a 

B 

a 

0 

a 

1 

t 

• 

InfliBoria,  .      .      . 

T 

loe 

61D 

M 

t 

a 

a 

IT 

I 

1 

11 

IT 

Uro(leD>,  .       .        . 

I 

8 

4M 
IS 

11 

s 

: 

I 

18 

; 

! 

IS 

« 

Verm«.A.™^      . 

0 

0 

0 

0 

a 

a 

a 

1 

1 

a 

0 

a 

OruBtacea,  Cjelop*. . 

g 

a 

a 

D 

a 

a 

pr. 

a 

a 

a 

pr. 

a 

• 

i 

« 

sa 

40 

to 

110 

ia 

IB 

3 

B 

D 

« 

«2 

<M 

.» 

MS 

W4 

m 

1 

M 

JL 

U 

Chemical  Examination  of  Water  from  Elder's  Pond,  LalceviUe. 
[P«ru  p«r  100,01)0.] 


i 

ArPU»>,L 

Etipou- 

*»■>«. 

J 

NiTioan 

j 

f 

1 

1 

-. 

ii 

1 

1 

1 

1 

1 

1 

i 

f' 

1 
1 

ItUT 

IBSBS 

iraio 

UI40 
1«33« 
IMU 

B 
S 

uth 

18»T. 

Mkr.  H 

?£S 

Ad«.  33 

Ho».  M 
Dm.  so 

V.  ■light. 

v.uifbi. 

V.thghi. 

?::K: 

V.  Ill  (hi. 

fSk.. 

V.illfht. 

^        ll.' 

Slight. 

10 
06 

70 

TO 
80 
M 

o!so 
i!io 

1:S 

.001! 
!o«0[ 

.0019 

:S 

.OOh 

1 

■s 

OOTO 

oil 

OIM 
0134 

oisa 

0010 

s: 

i 

1 

'OIBC 

oo» 
.0100 

.0000 

.0000 
.0000 

!ooo( 

;s 

.18 

'.at 
1m 

.» 

.18 

o!( 

«!« 
o.t 
«.i 

0^4 

Averages  by 

rears. 

18M 

04 

IIW 

n»( 

nncH 

™. 

nm 

«,' 

1? 

oou 

J|„ 

n« 

- 

18BT 

- 

li.ei 

... 

...M 

■™" 

" 

•"ll-- 

u.o 
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TISBUBY. 

Water  Supply  of  Tisburt.  —  Vineyard  Haven  Water 

Company. 

Chemical  Examination  of  Water  from  the  Filter-gaUery  at  Tashmoo  Spring. 

[ParU  per  100,000.] 


« 

1 

1 

APPBAIjUIOB. 

• 

si 

1 

Ammovxa. 

i 

SinOQMM 

AS 

* 

1 

0 

1 

i 

1 

o 

1 

o 

«i 

1 

• 

1 

• 

» 

» 

1 

10010 

1S97. 

July  20  ^ 

NOQO. 

NOQO. 

.00 

4.60 

.0004 

.0008 

.00 

.0100 

.0000 

.00 

0.0 

.0000 

Odor,  nono. Tbo  Munpl«  wm  ooUeot«d  from  a  faaoat  »!  ih«  pomplng  lUtion,  whilo  pnmplng. 

Water  Supply  of  Uxbridge. 

Chemical  Examination  of  Water  from  a  Faucet  in  Uxbridge  supplied  from  the 

Uxbridge  Water  Works. 

[ParU  per  100,000.] 


»Q 


I 


I 


90261 


1907. 

Aag.  28 


Appsakavob. 


1 


i 


None. 


None. 


I 


.00 


4 

s  •• 
0^ 


I 


3.70 


AMMOiriA. 


.0016 


i 


.0010 


4 

g 


.17 


MiTBOosa 

AS 


I 

s 

s 


.0020 


.0000 


1 

0 

o 


.00 


0.0 


.0000 


Odor,  none.— The  sample  was  oollected  from  a  fanoet  In  the  town. 


Water  Supply  of  Wakefield  and  Stoneham.  —  Wakefield 

Water  Company. 

Chemical  Examination  of  Water  from  Crystal  Lahe^  Wakefield, 

[Parts  per  100,000.] 


J 

0 


a 
e 


e 

o 
o 

1 


18702 
10878 
90805 
31482 


1S97. 
Mar.    8 

Jane    2 

Sept.    8 

Deo.    8 


Appbaiakcb. 


2 


5 


V.  slight. 
V.  slight. 
V.  Blight. 
V.  slight. 


Slight. 
V.  slight. 
BUght. 
V.  slight. 


.08 
.28 
.16 
.20 


Rbsioob  cm 

Etapoka- 

TICK. 

• 

J 

§1 

£ 

r 

4.66 

1.40 

4.46 

1.40 

6.26 

1.16 

4.66 

1.40 

AmonA. 


Albamtnold. 

• 

-8 

• 

.  • 

► 

•s 

s 

f 

1 

a 

lb 

H 

S 

CO 

.0020 
.0014 
.0000 
.0088 


.0118 
.0160 
.0126 
.0202 


.0108 
.0148 
.0126 
.0180 


.0010 
.0012 
.0000 
.0022 


NlTBOOBV 

AS 

«> 

s 

1 

.72 
.68 
.67 
.72 

.0280 
.0080 
.0080 
.0080 

.0006 
.0001 
.0000 
.0002 

1 

B 

a 

m 
C 
O 

o 

i 

M 

o 


.83 
.27 
.28 
.20 


i 


0.8 
2.1 
2.3 
2.1 
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WAKEFTEIiB. 

Chemical  Examination  of  Water  from  Crystal  Lake,  Wakefield  —  Concluded. 

Averages  by  Tears, 

[ParU  per  100,000.] 


m 

§ 

's 

1 

Appsasavcb. 

KB8IDUB  OH 

EVAPOSA- 

TIOM. 

Akxomia. 

t 

e 

r 

X3 
O 

1 
.67 

.67 

.71  ' 

.71 

.68 

i 

KlTBOOM 

AS 

1 

s 

e 

1 

1 

«l 

« 

H 

Lots  on 
Ignition. 

1 

Albuminoid. 

1 

1 

• 

5 

1 

H 

1 

Sus- 
pended. 

3 

- 

1893 
1894 
1896 
1896 
1897 

- 

- 

.14 
.16 
.18 
.19 
.16 

8.81 
4.89 
4.46 
4.66 
4.72 

1.27 
1.26 
1.60 
1.34 
1.84 

.0028 
.0011 
.0023 
.0021 
.0016 

.0104 
.0166 
.0166 
.0176 
.0161 

.0141 
.0186 
.0140 
.0148 
.0140 

.0023 
.0019 
.0026 
.0027 
.0011 

.0108 
.0106 
.0087 
.0130 
.0106 

.0001 
.0001 
.0000 
.0000 
.0002 

.24 
.82 

'.» 

.29 

1.5 
1.8 
1.7 
2.0 
1.8 

Note  to  analyses  of  1897;  Odor,  faintly  Tegetable.- 
the  pumping  station. 


The  samples  were  oollected  from  a  faucet  at 


Wateb  Supply  of  Walpole. 

Chemical  Examination  of  Water  from  the  WeUs  of  the  Wa^ole  Water  Works. 

[ParU  per  100,000.] 


Date  of 

Collection. 

Appbarakob. 

• 

S 

03 

Ammonia. 

• 

5 

NiTBOGBV 
AS 

Oxjgen 

Coninmcd. 

m 

§ 

1 

• 

1 

6 

1 

j 

1 

1 

Albu- 
minoid. 

1 

• 

S 

18421 

1 
Feb.    2 

None. 

None. 

1 
.00 

2.80 

.0000 

.0000 

.26 

.0060 

.0000 

1 
.00 

0.0 

.0000 

19067 

Apr.  19 

None. 

None. 

.00 

3.00 

.0004 

.0006 

.27 

.0060 

.0000 

.08 

.0000 

19691 

June  28 

None. 

None. 

.00 

3.00 

.0000 

.0020 

.29 

.0070 

.0000 

.05 

.0000 

20329 

Aug.  31 

None. 

V.  slight. 

.00 

4.10 

.0008 

.0012 

.28 

.0030 

.0000 

.01 

.0020 

20976 

Oct.  27 

None. 

None. 

.02 

3.60 

.0004 

.0006 

.80 

.0150 

.0000 

.01 

.0100 

21692 

Deo.  89 

V.  slight. 

y.  slight. 

.02 
.01 

4.00 

.0000 

.0016 

.30 

.0070 

.0000 

.00 

.0020 

Av.-  - 

8.62 

.0003 

.0010 

.28 

.0070 

.0000 

.01 

1.1 

.OOSI 

Odor,  none. Nos.  18421  and  19007  were  collected  from  one  of  the  tubular  wells  at  the  pumping 

station;  the  remaining  samples,  from  a  faucet  at  the  pumping  station. 
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WALTHAM. 


Watbk  Supply  of  Waltham. 


The  advice  of  the  State  Board  of  Health  to  the  city  of  Waltham, 
in  regard  to  the  quality  of  the  water  supply  of  the  city,  may  be 
found  on  pages  45  to  47  of  this  volume. 


Chemical  Examination  of  Water  from  the  Well  and  FiUer-gallery  of  the  WcUtham 

WaUr  Works. 


[Parts  per  100,000.] 

Date  of 

Collection. 

ArrtKMAVCJt, 

• 

(2 

Ammovia. 

Chlorine. 

KlTBOOSM 
AS 

1 

i 

Number. 

• 

«; 

1 

1 

Albo- 
mtnoid 

• 

1 

Nitrites. 

1 

18851 

1S97,   ' 

Jan.  25, 

None. 

V.  slight. 

.03 

7.85 

.0012 

.0034 

.58 

.0260 

.0000 

.02 

8.2 

.0100 

18526 

Feb.  17  , 

None. 

None. 

.00 

ft.OO 

.0024 

.0058 

.67 

.0280 

.0000 

.05 

8.2 

.0100 

18776 

ICar.  15  , 

None. 

None. 

.01 

0.60 

.0018 

.0064 

.61 

.0260 

.0006  1 

.06 

8.2 

.0100 

10107 

Apr.  26 

None. 

None. 

.05 

6.00 

.0042 

.0022 

.58 

.0180 

.0001  1 

.04 

8.6 

.0080 

19256 

May  17 

None. 

None. 

.08 

6.20 

.0080 

.0016 

.57 

.0260 

.0000 

.06 

8.8 

.0100 

10480 

Jane  16 , 

1 

None. 

V.  slight. 

.01 

7.10 

.0012 

.0084 

.60 

.0860 

.0000 

.06 

8.2 

.0070 

10481 

Jnoe  16 ' 

None. 

V.  slight. 

.05 

7.70 

.0046 

.0018 

.61 

.0250 

.0000  , 

.06 

4.0 

.0200 

10845 

Jaly  21 ; 

None. 

y.sHght. 

.04 

7.80 

.0086 

.0080 

.56 

.0200 

1 

.0000  1 

1 

.06 

3.4 

.0120 

20187 

Aug.  18 

None. 

None. 

.04 

7.00 

.0084 

.0024 

.66 

.0180 

.0000 

.11 

3.6 

.0100 

20805 

Sept.  22 

None. 

None. 

.07 

7.60 

.0040 

.0086 

.62 

.0100 

.0000 

.07 

4.4 

.0170 

20012 

Oct.  20 

1 

None. 

V.  slight. 

.10 

6.00 

.0026 

.0028 

.66 

.0260 

.0000 

.07 

3.4 

.0110 

21370 

Nov.  17 

v.  slight. 

SUght. 

.00 

8.20 

.0046 

.0058 

.68 

.0280 

.0000  1 

.06 

4.6 

.0050 

21026 

Dee.  22 

V.sllghl. 

V.aUght. 

.04 

7.60 

.0036 

.0060 

.60 

.0200 

.0000 

.06 

8.8 

.0040 

Averages  by  Tears, 


1888 

1802 
1808 
1804 
1805 
1806 
1807t 


.00 
.00 
.01 
.02 
.03 
.08 


6.70 
6.81 
6.86 
6.75 
7.15 
7.36 
7.16 


.0000 
.0033 
.0036 
.0028 
.0036 
.0034 
.0031 


.0064 
.0027 
.0022 
.0010 
.0024 
.0018 
.0036 


.46 
.45 
.47 
.61 
.63 
.55 
.67 


.0278 
.0102 
.0170 
.0102 
.0108 
.0101 
.0222 


.0008 

.0000 
.0000 
.0000 
.0000 
.0000 
.0001 


.06 
.06 
.05 
.06 
.06 


3.4 
3.4 
3.1 
3.4 
8.6 
8.6 


.0034* 

.0020 

.0044 

.0082 

.0157 

.0108 


*  Jnly  to  December. 

t  V^bere  more  than  one  sample  was  collected  In  a  month,  the  mean  analysis  for  that  month  has  been 
used  in  making  the  aTerage. 

NoTS  to  analyses  of  1807:  Odor,  none. Nos.  18351, 18526, 18776  and  21626  were  collected  from 

the  well;  No.  10480,  from  the  lilter-basin ;  the  other  samples  from  a  faucet  at  the  pumping  station. 
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Chemical  Examination  of  Water  from  the  Distributing  Reservoir  of  the  Waltham 

Water  Works. 

[Parti  per  100,000.] 


Date  of 

Oolleetion. 

Appbakakcb. 

A 

« « 

SM 

1 

AXHOVIA. 

e 

NlTKOOSH 

AS 

Oxygen 

Consumed. 

• 

a 

1 

s 

1 

0 

d 

1 

1 

mlnold. 

1 

J 

S 

J 

18852 

1M7. 

Jan.  26 

SllghL 

Com. 

.06 

0.06 

.0006 

.0114 

.56 

.0160 

.0000 

.07 

8.2 

.0000 

18620 

Feb.  17 

V.  alight. 

y.  slight. 

.06 

0.50 

.0014 

.0086 

.68 

.0170 

.0000 

.07 

8.2 

.0100 

18777 

Mar.  16 

Distinct. 

Slight. 

.07 

7.80 

.0006 

.0168 

.61 

.0180 

.0001 

.06 

3.2 

.0100 

18022 

Mar.  81 

Slight. 

None. 

.06 

6.66 

.0006 

.0112 

.60 

.0100 

.0000 

.08 

3.2 

.0066 

10108 

Apr.  26 

Slight. 

Cons. 

.07 

6.00 

.0014 

.0168 

.68 

.0100 

.0001 

.06 

8.4 

.0080 

10267 

May  17 

Slight. 

V.  slight. 

.08 

6.20 

.0014 

.0102 

.68 

.0170 

.0001 

.06 

8.6 

.0060 

10482 

June  16 

None. 

None. 

.02 

6.70 

.0006 

.0004 

.62 

.0280 

.0001 

.11 

8.4 

.0030 

10844 

Jnly  21 

V.  Blight. 

V.aUght. 

.02 

7.80 

.0016 

.0000 

.66 

.0000 

.0002 

.08 

8.6 

.0000 

20186 

Ang.  18 

None. 

None. 

.08 

7.60 

.0014 

.0108 

.66 

.0070 

.0002 

.11 

8.4 

.0000 

20000 

Sept.  22 

V.  slight. 

y.  slight. 

.07 

7.20 

.0018 

.0186 

.56 

.0080 

.0001 

.11 

8.5 

.0040 

20013 

Oct.  20 

v.  slight. 

Slight. 

.12 

6.00 

.0004 

.0188 

.64 

.0120 

.0000 

.14 

8.5 

.0010 

21271 

Nov.  17 

Distinct. 

Siight. 

.10 

7.60 

.0018 

.0166 

.50 

.0120 

.0000 

.00 

4.4 

.0040 

21026 

Dec.  22 

Slight. 

Slight. 

.06 

7.70 

.0008 

.0086 

.60 

.0100 

.0000 

.10 

3.5 

.0080 

Averages  by  Tears, 


. 

1888 

-. 

- 

.00 

6.46 

.0008 

.0075 

■ 

.46 

.0248 

.0008 

1 

- 

- 

- 

1802 

- 

- 

.01 

6.28 

.0006 

.0082 

.44 

.0110 

.0001 

- 

8.0 

.0070* 

- 

1808 

- 

- 

.04 

6.72 

.0006 

.0074 

.47 

.0127 

.0001 

.10 

8.1 

.0019 

- 

1804 

- 

- 

.08 

6.80 

.0007 

.0140 

.61 

.0078 

.0001 

.00 

8.1 

.0032 

- 

1806 

- 

- 

.04 

7.00 

.0016 

.0085 

.53 

'.0161 

.0000 

.00 

8.3 

.0046 

- 

1806 

- 

- 

.05 

7.40 

.0013 

.0083 

.66 

.0172 

1 

.0001  1 

.07 

8.4 

.0090 

- 

1807t 

1 

- 

.06 

7.20 

.0011 

.0117 

.57 

,.0135 

1 

.0001 

1 

.00 

8.5 

.0085 

*  August  to  December. 

t  Where  more  than  one  sample  was  collected  in  a  month,  the  mean  analysis  for  that  month  has  been 
used  in  making  the  average. 

NoTB  to  analyses  of  1807 :  Odor,  very  faint  or  none;  in  l^ay  and  August,  fishy;  on  heating,  a  vege- 
table odor  was  developed  in  some  of  theaamples. The  samples  were  collected  from  the  reservoir. 


No-  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


317 


WAI.THAM. 

Microscopical  Examination  of  Water  from  the  Distributing  Seservoir  of  the 

Waltham  Water  Works. 

[Number  of  organiima  p«r  eablo  oentlmeter.] 


1M7. 

Jan. 

F«b. 

Mar. 

Mar. 

Apr. 

May. 

Jona. 

Joly. 

Aug. 

Sept.  Oct. 

Not. 

Dec 

Day  of  examlDattoD, 

29 

20 

16 

81 

27 

18 

18 

28 

19 

28 

22 

18 

28 

Kamber  of  aample,  . 

■ 

18SS2 

I8A26 

18777 18923 

1 

19108 19367 

19483 

19844 

30186 

30606 

3091821371 

21026 

PLANTS. 

Diatomace»,     . 

6,476 

800 

3,5883,044 

S,065 

737 

440 

13 

3 

0 

88 

7 

8 

Aaterlonella,       •       .       • 
Bynedra*     .... 

76 
6,400 

264 
686 

1,656 
2,082 

872 
1,072 

6 
6,960 

89 

688 

60 
880 

0 
12 

0 
2 

0 
0 

2 
24 

0 
7 

0 
0 

Alff« 

0 

0 

1 

0 

0 

5 

3 

0 

46 

0 

*  6 

37 

0 

ANIMALS. 

InftLBoria«    .... 

4 

0 

0 

31 

0 

3,420 

140 

0 

0 

0 

0 

0 

0 

DlDobrjoQt 

3 

0 

0 

81 

0 

3,420 

186 

0 

0 

0 

0 

0 

0 

VerxneB,  BoUtorian  ova,    . 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Crustacea,  Cyclops,  . 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

0 

0 

8 

0 

Mltcellaneawt  Zo&gloa, . 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

5 

0 

0 

Total,       .... 

6,480 

1 
800   8,580  2.076  6,965 

3,162 

682 

12 

52 

0 

49 

84 

0 

Chemical  Examination  of  Water  from  Charles  Biver  at  Waltham. 

[Parte  per  100,000.] 


a 

ArpSAaAHCB. 

1 

a 

^ 

^ 

1 

^ 

g 

c 

1 

1 

"1 

1 

1 

^ 

H 

n 

o 

1S07. 

18021 

Mar.  81 

V.  alight. 

V.  alight. 

0.80 

19765 

July  0 

V.  alight.  V.  alight. 

1.20 

10843 

July  21 

Slight.       Slight. 

1.06 

20135 

Aag.l8 

Slight.       v.  alight. 

1.20 

20604 

Sept.33 

V.  alight. 

V.  alight. 

0.88 

30911 

Oct.  20 

V.  alight. 

Slight. 

0.48 

31209 

Nov.  17 : 

Slight. 

Slight. 

1.06 

31624 

Dec.  22 

V.  alight. 

Slight. 

1.10 
0.95 

Av.* 

1 

Rksiduk  on 

EVAPORA- 

TIOH. 


9*7 


3 


8.96 
6.70 
6.40 
6.66 
0.06 
6.80 
6.36 
6.60 


6.69 


1.66 
3.46 
2.10 
2.86 
2.46 
1.90 
2.80 
2.86 


2.82 


Ammovia. 


Albnmlnoid. 


S 


I 

J.  0 

OO 


.0006 
.0096 
.0084 
.0054 
.0052: 
.0050 
1.0084 
.0014 


.0048 


.0260 
.0362 
.0880! 
.0364 
.08181 
.0282 
.0860 
.0802 


.0809 


.0240 
.0298 
.0280 
.0852 
.0902 
.0212 
.0842 
.0264 


.0286 


.0010 
.0064 
.0050 
.0012 
.0016 
.0020 
.0008 


a 
•c 

JS 

u 


.87 
.48 
.44 

.46 
.48 
.68 
.02 


.0038!  .44 


.0023  .50 


NiTROQKN 
A8 


I 


i 


.0080 
.0000 
.0080 
.0080 
.009> 
.0160 
.0150 
.0180 


.0076 


.0001 
.0002 
.0002 
.0002 
.0001 
.0001; 
.0002' 
.0001 


a 

9 

s 

a 


.0001 


0.67 
0.99 
0.76 
1.07 
0.74 
0.66 
0.92 
0.90 


i 


0.82 


1.8 
1.8 
1.8 
1.8 
1.0 
2.0 
3.3 
1.8 

1.8 


*  Where  more  than  one  aample  waa  oollected  in  a  month,  the  mean  analyala  for  that  month  haa  been 
need  In  making  the  average. 

Odor,  dlatinotly  vegetable.  — —  The  aamplea  were  ooUeeted  from  the  rtver,  near  the  pumping  atatlon 
of  the  Waltham  Water  Worka. 
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TVABE. 


Water  Supply  of  Ware. 


Chemical  Examination  of  WaJterfrom  the  Wells  of  the  Ware  Water  Works. 

[Parte  per  100,000.] 


Date  of 

Collection. 

AppBAXAiroa. 

• 

1 

e  g 

3ZH 
1 

AmcoviA. 

6 
1 

NlTSOOBM 
AS 

■ 

■g 

a 

B 

1 

• 

1 

s 

i 

1 

1 

! 

1 

1 

1 

• 

1 

S5 

• 

1 

18875 

18»7. 

Mar.  S6 

None. 

Blight. 

.00 

11.00 

.0000 

.0006 

.81 

.2600 

.0000 

.00 

S.2 

.0150 

18876 

liar.  25 

None. 

None. 

.00 

7.60 

.0002 

.0006 

.85 

.1000 

.0000 

.00 

1.8 

.0000 

10504 

June  28 

None. 

None. 

.00 

6.70 

.0006 

.0012 

.40 

.1840 

.0000 

.04 

1.9 

.0000 

20058 

Sept.  28 

None. 

V.eUghi. 

.02 

5.60 

.0002 

.0008 

.15 

.0200 

.0000 

.01 

1.8 

.0100 

20659 

Sept.  28 

None. 

None. 

.00 

7.50 

.0002 

.0008 

.55 

.1600 

.0000 

.02 

2.7 

.W2Q 

21608 

Deo.  29 

None. 

None. 

.01 

6.50 

.0002 

.0006 

.46 

.2080 

.0000 

.01 

2.7 

.0010 

21690 

Deo.  29 

V.aUght. 

Cone. 

.01 

6.20 

.0002 

.0006 

.44 

.2200 

.0000 

.00 

2.6 

.ooso 

Odor,  none. No.  18875  was  collected  from  the  large  well;  Nob.  18876, 20658  and  21090  fh>m  one 

of  the  tabular  wella;  the  others,  from  a  faucet  at  the  pumping  station,  while  pumping  from  the  large 
well  and  tabular  wells. 


Chemical  Examination  of  Water  from  the  Open  Distributing  Beservoir  of  (he  Ware 

Water  Works, 


[Parts  per  100,000.] 


I 


% 

I 

I 


Appbarancs. 


^ 

§ 


«1 

a 
« 

I 

00 


I 


I 

S 

si 
It 


AXMOHIA. 


I 


1 


^ 


KiTBOGEN 
A8 


i 


i 

1 


19595 


18»7. 

June  28 


V.slight. 


Slight. 


.00 


6.80 


.0028 


.0114 


.42 


.1840 


.0008 


i 


a 
o 


r 


s 

e 


.14 


2.S 


.0000 


Odor,  none. The  samples  were  oollected  from  the  reset  voir. 


WAREHAltf. 

The  advice  of  the  State  Board  of  Health  to  Joseph  K.  Nye,  with 
reference  to  a  proposed  water  supply  for  the  towns  of  Wareham, 
Marion,  Mattapoisett  and  Fairhaven,  may  be  found  on  pages  47  to 
49  of  this  volume.  The  results  of  analyses  of  samples  of  water  from 
the  proposed  sources  of  supply  may  be  found  in  the  following  tables 
and  also  under  Fairhaven  in  this  volume :  •— 


►' 
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WABEHAM. 

Water  Supply  op  Onset  Bat  Fire  District,  Wareham. — 

Onset  Water  Company. 

Chemical  Examination  of  Water  from  JonaJtharCz  Pond,  Wareham. 

[Parte  per  100,000.]  » 


Rbsidck  om 

• 

^^ 

g 

Aptbaxavob. 

EVAPOBA- 

AJOfOKIA. 

NITBOGBH 

"2 

1 

1 

TIOV. 

i 

AS 

S 

a 
1 

s 

1 

«2 

1 

1 

1 

r 

1 

Albaminotd. 

1 

1 

^ 

s 

■i 
I 

• 

■ 

1 

00 

1 

1897. 

1 

20250 

Aag.  23 

NODO. 

V.  slight. 

.02 

2.15 

0.70 

.0008 

.0006 

.0002 

.0004 

.68 

.0000 

.0000 

.05 

0.2 

Odor,  faintly  Tegstable,  becoming  faintly  onpleasant  oo  heating.— —The  sample  was  colleeted  from 
a  faucet  at  the  pnmping  stetioo. 


Chemical  Examination  of  Water  from  Spectacle  Pond  and  Agawam  River^  in 

Wareham, 


[Parte 

per  100,000.] 

1 

Appbabavob. 

RBSIDCB  OB 

Etapoba- 

TIOB. 

Amvohxa. 

1 

1 

.02 
.68 
.62 

NITBOOBB 

AS 

• 

1 

& 

5 

1 

«i 

1 

■ 

§1 

r 

1 

Albuminoid. 

1 

1 

^ 

1 

s 

• 

1 

00 

i 

t 

1 

fl 

D 

21510 
21611 
21612 

1S97. 

Dee.  18 

I>ec.  18 
Dee.  18 

V.  slight. 
V.  slight. 
V.  slight. 

V.sllgbt. 
V.  slight. 
Oons. 

.20 
.14 
.80 

2.56 
2.45 

2.00 

1.20 
1.05 
1.40 

.0006 
.0006 
.0016 

.0146 
.0288 
.0182 

.0124 
.0162 
.0108 

.0022 
.0076 
.0024 

.0020 
.0060 
.0080 

.0000 
.0000 
.0000 

.10 
.20 
.18 

0.3 
0.8 
0.3 

Odor  of  the  first  sample,  none;  of  the  second,  decidedly  monldy  and  disagreeable;  of  the  last, 
faintly  Tegetable.  — -  The  first  sample  was  collected  from  Iron  Works  Pond  on  the  Agawam  River,  in 
the  town  of  Wareham ;  the  second  sample,  from  Spectacle  Pond  at  ite  outlet  into  Iron  Works  Pond ;  the 
last  sample,  from  the  Agawam  Blver,  at  the  outlet  of  Glen  Pond,  about  2  miles  abore  Iron  Works  Pond. 


Micro9copical  Examination. 

No. 21610.  Dlatomaoece,  A$terUmeUat  66;  OyeloMia,  16;  Fragilaria,  8;  MeloHrat  10;  3feridion,4; 
J^avieula,  2;  Synedra,  18;  Tabeliarta,  4.  CyaaophyeeaB,  MicrocyttUt  2.  Algn,  Arihrodufnut^  4; 
ProiococcMt  52;  ScenedetmtUt  2.  Infusoria,  Dinobryon,  14.  Vermes,  Anurea,  2.  Miscellaneous, 
Zo&fflaa,  10.    Total,  214. 

No .  21611.  Distomacese,  Aiterionellat  18 ;  3f4to9ira,  8 ;  Syn^ra,  240 ;  TabetlaHaf  6.  Oyanopbyceie, 
Anabcma,  4.  Algn,  I^toeoeau,  16.  Infasoria,  ZHnobryon,  2;  Puridinium,  18;  JVachehmonat,  2. 
Vennea,  Anurea,  2.    Miscellaneous,  Zodglaa,  10,    Total,  826. 

No.  21612.  Diatomace»,  J«f«HofM/to,  88;  Oyelotelia,  28;  FragilaHat  6;  UetoHra^  12;  Meridton, 
10;  yitoieulat  4;  Synedra,  42.  Cyanophyce»,  Anabana,  4;  ificrocytMs,  2.  Algse,  Arthrodetmtu,  4; 
JProtocooeus,  28;  Miscellaneous,  Zodgtcta,  20.    Total,  106. 
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TVATEBTOWX. 

Water  Supply  op  Watertown  and  Belmont. 

The  works  of  the  Watertown  Water  Supply  Company  were  taken 
by  the  town  July  31,  1897. 

The  advice  of  the  State  Board  of  Health  to  the  Watertown  Water 
Supply  Company,  with  reference  to  the  filtration  of  water  obtained 
from  the  tubular  wells  near  the  Charles  River,  in  order  to  remove 
the  iron  from  the  water,  may  be  found  on  pages  49  and  50  of  this 
volume. 


Chemical  Examinalion  of  Water  from  a  Faucet  in  the  Pumping  Station  of  the 

Watertown  Water  Works, 


[Parte  per  100,000.] 

d 

o 

S 
& 

Appbabahoi. 

Residue  on 
Evaporation. 

▲XXOMU. 

1 

MiTBOOSH 
A8 

Oxygen 

Consumed. 

i 

c 

m 
X 

i 
§ 

1 

1 

i 

• 

a" 

< 

1 

• 

1 

18338 

1S97. 

Jan.  26 

None. 

None. 

.00 

10.40 

.0016 

.0140 

.92 

.2860 

.0001 

.04 

8.6 

.0050 

18641 

Feb.  17 

None. 

V.  slight. 

.02 

9.20 

.0084 

.0168 

.92 

.1600 

.0000 

.08 

8.8 

.0100 

18787 

Mar.  16 

None. 

None. 

.05 

7.10 

.0006 

.0182 

.76 

.1080 

.0000 

.17 

8.0 

.0070 

19018 
19276 

Apr.  12 
May  19 

v.  slight, 
milky. 
CToue. 

V.  slight. 
V.  slight. 

.06 
.00 

9.40 
8.80 

.0048 
.0004 

.0100 
.0068 

.84 
.90 

.1700 
.1180 

.0000 
.0000 

.14 
.02 

.0000 
.0100 

10491 

Jana  16 

None. 

V.  slight. 

.12 

7.60 

.0046 

.0160 

.64 

.0660 

.0000 

.19 

.0900 

19800 

Joly  21 

V.  slight. 

V.  alight. 

.21 

7.60 

.0092 

.0106 

.68 

.0800 

.0000 

.22 

.0860 

20608 
20897 

Sept.  22 
Oct.  20 

Slight, 

milky. 
DisUnct. 

.  .  1 1  ^.a 

Slight. 
Slight. 

.40  1 
.68 

7.90 
9.10 

.0182 
.0060 

.0140 
.0102 

.76 
.74 

.0160 
.0680 

.0001 
.0000 

.29 
.28 

.0060 
.1100 

21268 

Nov.  17 

milky. 
Decided. 

Cona. 

.40  i 

8.60 

.0194 

.0162 

.76 

.0200 

.0001 

.29 

.0100 

21681 

Deo.  22 

V.sUght. 

V.eUght. 

.05 

10.60 

.0014 

.0100 

.97 

.8480 

.0000 

.04 

.0020 

Averages  by  Tears, 


1888 

» 

. 

.00 

7.22 

.0000 

.0040  1 

.68 

.0647 

.0000 

- 

- 

- 

1898 

-. 

- 

.19 

7.96 

.0068 

.0061 

.66 

.0489 

.0001 

.13 

S.5 

.0816 

1894 

- 

- 

.11 

8.82 

.0048 

.0064 

.70 

.0642 

.0001 

.12 

8.8 

.0516 

1896 

- 

- 

.20 

8.76 

.0061 

.0077 

.09 

.0669 

.0008 

.16 

8.7 

.0027 

1896 

- 

- 

.40 

8.61 

.0147 

.0070 

.71 

.0402 

.0001 

.17 

8.8 

.1872 

1897 

- 

- 

.18 

8.74 

.0069 

.0122 

.80 

.1248 

.0000 

.16 

8.7 

.0276 

NoTS  to  analysea  of  1807 :  Odor  Id  October  and  November,  faintly  unpleaaant,  becoming  atronger  on 
heating;  of  the  othera,  none.— —The  aamplea  were  collected  from  a  faaoet  at  the  pnmping  etatlon. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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WATBRTOWN. 

Mieroseopical  EzaminaUon  of  Water  from  a  Faucet  in  the  Pumping  Station  of  the 

Watertown  Water  Works. 

[Number  of  orgADiims  per  cable  oentlmeter.] 


18»7. 


Jan. 


Feb. 


Mer 


Apr. 


May.  June. 


July. 


Sept. 


Oct. 


Not. 


Dec 


Day  of  ezamlnatloDi    • 
Nnmber  of  aample,      • 

PLANTS. 
FunflTii  Crenothrlx,    . 


27 

18838 


20 


18 


18641,18787 


15 

19018 


20 
19275 


19 
1M91 


19800 


28 
20008 


21 

20897 


18 
21288 


28 
21881 


24 


IN 


200 


500 


Chemical  Examination  of  WcUer  from  a  Faucet  in  Watertown  supplied  from  the 

Waterloum  Water  Works, 

[Parts  per  100,000.] 


• 

J 

iAfpkakamob. 

1 

Ammomia. 

NITBOOBM 

4S 

a 

^ 

*§ 

t 

1 
1 

.» 

it 

• 

i 

i 

i 

D 

,1 

i 

s 

1 

1 

a 
H 

I 

■1 

^e 

1 

^ 

s 

» 

1 

1 

EC 

• 

1 

1S97. 

1 

18247 

Jan.    13 'iV.  slight. 

None. 

.15 

10.40   !.0006 

.0002 

.82 

.0680 

.0001 

.05 

.0560 

milky. 

i| 

18181 

Feb.     8 

Blight, 
milky. 

V.  slight. 

.08 

^.80 

.0000 

.0046 

.67 

.0860 

.0000 

.09 

.0300 

18701 

Mar.     8 

Slight. 

None. 

.12 

7.90   >.0006 

1 

.0066 

.72 

.0800 

.0000 

.06 

.0800 

18082 

Apr.     7 

None. 

None. 

.07 

7.10   ,.0006 

1 

.0082 

.69 

.0970 

.0000 

.12 

.0090 

10178 

May     5 

'  None. 

None. 

.12 

7.90 

.0010 

.0048 

.66 

.0580 

.0000 

.13 

.0120 

10808 

Jane    1 

V.  slight, 
milky. 

None. 

.05 

8.80 

.0006 

.0044 

.60 

.0600 

.0000 

.12 

.0080 

19724 

Jaly    0 

None. 

None. 

.16 

8.10 

.0000 

.0048 

.69 

.0400 

.0000 

.12 

.0100 

20008 

Aag.   4 

V.  Blight. 

V.sllghl. 

.08 

8.80 

.0000 

.0086 

.70 

.0660 

.0000 

.07 

.0070 

20891 

Sept.  7 

V.  Blight, 

milky. 

None. 

.28 

9.80 

.0000 

.0060 

.78 

.0300 

.0000 

.18 

4.8 

.0000 

20744 

Oct.     6 

V.  slight, 
milky. 

None. 

.20 

8.60 

.0000 

.0078 

.68 

.0400 

.0000 

.16 

4.2 

.0180 

21006 

Nov.   2 

Dhitinct, 
milky. 

None. 

.85 

8.90 

.0014 

1 

.0080 

.76 

.0360 

.0000 

.16 

4.8 

.0210 

21461 

Deo.    0 

Decided. 

1 

None. 

.20 

8.80 

.0002 

.0076 

.72 

.0660 

.0000 

.18 

4.7 

.0110 

AVi 

^rages  by  Years, 

. 

1898 

- 

- 

.09 

8.00 

.0012 

.0062 

.61 

.0426 

.0001 

.18 

8.7 

.0165 

- 

1894 

- 

- 

.11 

9.82 

.0001 

.0042 

.71 

.0490 

.0000 

.10 

4.6 

.0177 

- 

1896 

- 

• 

.18 

9.62 

.0018 

.0061 

.75 

.0678 

.0001 

.10 

4.6 

.0812 

- 

1890 

- 

- 

.24 

8.97 

.0008 

.0062 

.71 

.0681 

.0000 

.16 

4.1 

.1041 

- 

1897 

- 

- 

.15 

8.48 

1 

.0004 

.0061 

.69 

.0603 

.0000 

1 

.11 

4.2 

.0172 

NOTB  to  analyses  of  1807 :  Odor  In  September,  faintly  anpleaeant ;  at  other  times,  none. The 

iamploB  were  oollected  from  a  fauoel  in  a  hoase  in  the  eaaterly  part  of  Watertown. 
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WAYIiAND. 


Wateb  Supply  of  Wayland. 


Chemical  Examination  of  Water  from  the  FiUer-gallery  of  the  Wayland  Water 

Works. 

[Parta  per  100,000.] 


Date  of 

CollecUon. 

APPKAKAMCK. 

Besldae  on 

Evaporation. 

AxMOiriA. 

« 

MrrKoosH 

AS 

• 

1 

B 
O 

• 

m 

I 

sa 

1 

■ 

1 

1 

1 

Albu- 
minoid. 

• 

8 

1 

1 

• 

a 

1 

looog 

10010 
20824 

1M7. 

Apr.  18 

Jnly  26 
Oct.   18 

V.  alight. 
V.  slight. 
V.  alight. 

V.  alight. 
V.  alight. 
V.aUghi. 

0.65 
1.10 
0.47 

0.74 

4.00 
6.00 
4.40 

.0020 
.0050 
.0016 

.0186 
.0246 
.0108 

.45 

.81 
.84 

.1050 
.0200 
.0280 

.0014 
.0001 
.0000 

.0005 

.68 
.68 
.60 

1.7 
1.7 

.0640 
.0800 

Av.. . 

4.n 

.0020 

.0108 

.87 

.0498 

1 

.57 

1.7 

.04n 

Odor,  diatinetly  TOgetable.^—  TIm  aamplea  were  oolleotad  from  a  faueat  In  tho  gata*honae. 


Microscopical  Examination, 

No.  10000.  DlatomaoM»,  Ifefoairo,  2;  SynedratVi;  TabellarUifl,  Algm,  lYotoeoceu;!;  Staur- 
aatrum,!.    Infusoria,  ZXno^on,  4;  /Vridinium,  4.    Mtaeellaneooa,  Zo^^^toa,  5.    Total,  88. 

No.  10016.  Diatoroaoese,  MeloHra,l2\  8pnedra,\,  Cyanophyeess,  Anc^xjtna,%i.  Alg«,  Ftot^ 
C0CC1M,  1;  Scened^mnus,  1.    IClaoellaDaoua,  Zodgiaa,  80.    Total,  110. 

No.  20824.  Dlatomaoe»,  CycloUUat  t;  8tfnedra,9;  7Vi6«//arfa,  4.  Algse,  i9c«nMlMmi(«,  I;  SUntr- 
antrum,  1.    Infnaorla,  XugUna,  1.    Mlaeollaneona,  ZodgtoMt  10.    Total,  80. 


Chemical  Examinalion  of  Water  from  the  Storage  Reservoir  of  the  Wayland 

Water  Works. 

[Parta  per  100,000.] 


I 


I 


10010 
10015 
20823 


At. 


1M7. 

Apr.  13 

Jaly  26 
Oot.  18 


APPSABAXCa. 


s 

a 
1 


a 


V.allght. 
V.aUghi. 
Slight. 


V.allght. 
V.aUghi. 
V.allght. 


0.80 
1.10 
10.47 


0.70 


KaaiDDB  OH 

EVAPOKA- 

TIOM. 

1 

Lesson 
Ignition. 

3.00 

1.45 

4.80 

2.10 

8.00 

2.06 

8.00 

1.87 

AwfonA. 


Altmmlnold. 


g 


00 


.0010 
.0006 
.0008 


.0008 


.0184 
.0886 
.0260 


.0260 


.0176 
.0288 
.0280 


.0281 


.0008 
.0048 
.0080 


.0020 


4 

a 

1 


.21 
.81 
.80 


.27 


Nrvoobv 

Aa 


.0080 
.0170 
.0260 


.0160 


B 

a 

e 

8 

a 

_    6 

>Q       o 


s 


.0000 


.08 


.0000'  .08 

'I 
.0000  .66 


.0000 


s 

a 

I 


.n 


1.1 

1.7 


1.4 


Odor,  dlailneily  ▼agetabU.  -— The  aamplaa  wera  ooUeeted  from  the  reoerrolr,  at  the  enrfMe. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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WEBSTER. 


Water  Supply  or  Webster. 


Chemical  Examination  of  Water  Jrom  the  WeU  of  the  Webster  Water  Works. 

[Parta  per  100,000.] 


Date  of 

Collection. 

Appkaxamci. 

• 

s 

09 

Ammonia. 

Chlorine. 

MlTXOOKX 
A8 

1 

s 

o 

B 

^a 

a 

• 

«2 

s 

8 

1 

1 

Albu- 
minoid. 

• 

1 

I 

NItrttea. 

• 

1 

1»»7. 

' 

\ 

1 

18884 

Jan.  22 

'  None. 

None. 

.00 

4.10 

.0000 

.0018 

.22 

.0180 

.0000 

.01 

.0060 

19268 

May  14 

None. 

None. 

.00 

8.90 

'.0016    .0024 

.26 

.0170 

.0000 

.00 

.0000 

197W 

Jaly  12 

Nona. 

None. 

.00 

8.80 

j.OOlO    .0018 

.26 

.0200 

.0000 

.00 

.0060 

20470 

Sept.  13 

,  None. 

None. 

.00 

4.60 

1.0000 

.0000 

.22 

.0160 

.0000 

.02 

.0020 

IVIAI 

Nov.  16 

None. 

1 

V.  slight. 

.01  ; 

.00 

3.70 

.0012 

.0026 

.22 

.0200 

.0000 

.01 
.01 

.0010 

Av..« 

1    4.00 

.0008 

.0016 

.23 

.0180 

1 

.0000 

1.4 

.0000 

1 

1 

Odor  of  the  laat  aample,  faintly  earthy;  of  the  others,  none. No.  18384  was  collected  from  a 

faacei  at  the  pamping  atailon ;  the  othera,  Irom  the  well. 


Water  Supply  or  Wellesley. 

The  capacity  of  the  works  for  supplying  the  town  of  Wellesley 
with  water  was  increased  in  the  }'ear  1897  by  sinking  33  tubular 
wells  in  the  valley  of  Rosemary  Brook,  above  the  filter-gallery  of 
the  Wellesley  Water  Works.  The  first  well  was  about  one-quarter 
of  a  mile  above  the  filter-gallery,  and  the  wells  extended  from  this 
point  about  1,500  feet  up  the  valley  of  the  brook  to  within  about  350 
feet  of  the  outlet  of  Longfellow's  Pond.  The  wells  are  2^  inches  in 
diameter,  and  are  sunk  to  depths  of  from  30  to  60  feet  beneath  the 
surface. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Wellesley, 
with  reference  to  the  use  of  water  taken  from  the  ground  in  the 
valley  of  Rosemary  Brook,  may  be  found  on  pages  51  to  53  of  this 
volume. 

Chemieal  Examination  of  Water  from  the  FiUer-gallery  of  the  Wellesley  Water 

Works. 

[Parte  per  10O,500.] 


• 

Appbabavok. 

—  — 

• 

g 

Ammonia. 

-  — 

1     MlTKOOKN 

• 

1 

1 

1 

0m  M 

Aa 

a 

o 

' 

1 

i 
§ 

Date  of 

Coll 

'    1 
1 

a 

s 

a 

o 

Alba- 
mlnold 

• 

a 

1 

• 

£ 

J 

i 

« 

1 

1S»7. 

1 

19465 

Jane  16 

None. 

None. 

.01 

6.10 

.0014 

.0060 

.49 

.0660 

.0000 

.07 

2.0 

.0000 

20838 

Oct.    19, 

None. 

None. 

.00 

7.40 

.0004 

.0018  1 

1 

.66 

.0680 

.0000 

.06 

8.4 

.0000 

Odor,  ooD«.— The  aamplea  were  collected  from  the  filter-gallery. 
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Chemical  Examination  of  Water  from  the  Well  of  the  Wellesley  Water  Works. 

[Parts  per  100,000.] 


Date  of 

Collection. 

Affbaxaxcs. 

Setldne  on 
Evaporation. 

AVMOMIA. 

1 

i 

SinOQMM 
AS 

1 

« 

1 

m 
X 

1 

• 

• 

1 

a 

1 

1 

• 

1 

Albu- 
minoid. 

• 

1 

S 

i 

1S97. 

19400 

June  15 

NODO. 

V.  alight. 

.00 

8.10 

.0010 

.0044 

.64 

.0780 

1 

.0000 

.12 

2.8 

.0000 

20887 

Oct.    10 

NODO. 

V.  alight. 

.012 

6.80 

.0008 

1 

.0080 

.77 

.0480 

.0000 

.00 

2.0 

.0000 

Odor,  none.— The  aamplea  were  oolleoted  from  the  well,  at  Williams  Spring. 


Water  Supply  of  Westborough.  ' 

Chemical  Examination  of  Water  from  the  Upper  Sandra  Pond^  Westborough, 

[Parts  per  100,000.] 


I 

s 


a 

I 

s 

m 

a 


19884 
19788 
20900 


Av, 


1S»7. 

June    4 

July  18 
Oct.  26 


Appbabanob. 


Slight. 

Distinct. 

Slight. 


I 


Cons. 
Cons. 
Slight. 


u 
o 

o 


.80 
.38 
.37 


.36 


KR8IDUB  ON 

EVAPOBA- 

TICK. 

• 

e 

S 

M 

^ 

§1 

1 

s 

2.66 

1.60 

8.00 

1.60 

8.46 

2.46 

8.08 

1.82 

AmfOMIA. 


Albamlnold. 

-1 

i 

1 

1 

1 

i 

si 

tn 

H 

Q 

OQ 

.0004 
.0004 
.0002 


.0003 


.0864 
.0400 
.0286 


.0100 
.0214 
.0266 


.0164 
.0186 
.0080 


.0347  .02211  .0127 


4 

a 

i 


,12 
.16 
.21 


.16 


NlTBOOBS 


i 
I 

E 


.0080 
.0010 
.0000 


.0028 


U 

s 
S 

s 


I 

.oooo' 

.0000 

I 

.0000 


1 


a 


5 

o 


m 


.42 
.68 

.64 


.0000  .61 


0.2 
0.0 
0.5 


0.4 


Odor  of  the  firat  aample,  decidedly  fishy  and  nnpleaaant;  of  the  second,  distinctly  anpleaaant;  of 

the  last,  dlatinctly  vegetable,  becoming  also  fishy  on  heating. The  first  two  samples  were  eoUeeted 

from  the  upper  reservoir,  and  the  last  sample  from  a  faucet  supplied  from  this  reservoir. 


Microscopical  Examination, 

170.19884.  Diatomaoeie,  ififtosira,  748;  yavicula,20;  Synedra^ZlA,  Cytakophjecmt  Aphamiaome- 
non,  268;  Clathroq/9tU,Z,  AIgn,  iHc<yo«pAaHtim,  24;  PedUutrttm,^;  Protococctta,9ii  Raphidivm, 
212;  SctnedetmuSi^/fi;  <S'«/«na«<rum,  76;  StaumMtrum,  AU,  Infusoria,  Cryptomonai,  A]  iXnoftryoii,  8; 
Peridinium^  8.    Miscellaneous,  Zodglaa,  120.    ToUl,  2,803. 

No.  10783.  Dlatomaces,  MeloMira,  1,084;  FtnnukuHat  6;  Stauronei$,  4;  Synedra,  04.  C^aao* 
phycem,  ClathrocyttiMt  16,  A\gad,  Arthrodetmitt,  4;  JHctyo$f>h<Mriumt  12;  6!pA<oey<lum,  108 ;  PedUt§- 
trumt  12;  Raphidium,  16;  Scenedennutt^i;  Staura9trum ^7,000.  Infusoria,  Pgridinhtm,  14A;  FhaeuM, 
I;  Trachelomona$t2,    Miscellaneous,  Zo^^toa,  100,    Total,  8,786. 

No.  20960.  Diatomaoes,  i^av/cuto,  2; /S^«(fra,  1,200;  Ta^cltoHa,  4.  Cyanophyee»,  OfoMrocysfis, 
2.  Alga,  Ptotococcu»t  14 ;  Haphidium,  22 ;  Scened^tmiu,  26 ;  Stautnttrttm,  480.  Infasoria,  Ettglmui,  4; 
Peridinium,  2,  Vermes,  Anuria,  6;  Rotifer,2,  Orustaoea,  Cyclopi,  pr.  MisoellAiieoiu,  Zadfflaot  16» 
Totei,  1,779. 


No.  84.]     EXAMINATION  OF  WATER  SUPPLIES. 
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TTESTBOKOUGH. 

Chemical  ExamincUian  of  Water  from  the  Lower  Sandra  Pond,  Westborough, 

[Parta  per  100,000.] 


I 

a 


18600 
19386 


e 


18»7. 

Feb.  15 

Jane    4 


ArPBASAXCB. 


if 

a 
H 


4* 

e 
«> 

a 

•a 

OQ 


V.  slight. 
V.  alight. 


V.  alight. 
Cone. 


.80 
.12 


BK8IDUB  OV 

EVAPOBA- 

TION. 


C 

o 
s 


8.05 
2.05 


1.86 
1.40 


AucoirxA. 


Albuminoid. 

i 

1 

• 

1 

1 

fn 

H 

Q 

CO 

.0002 
.0000 


.0208  .0152 


.0284 


.0120. 


.0056 

.0108 


• 
e 


.25 
.15 


NrtBOOBK 

AB 


5 

t 


»i 


.0060 
.0030 


.0000 
.0000 


a 

a 


a 

I 


.83 

.28 


I 


0.8 
0.0 


Odor  of  the  flrat  sample,  dlstlnotly  Tegetable  and  moaldy,  becoming  faintly  flsby  on  beating;  of  the 
Uat,  dlstlnotly  flsby.— —The  first  sample  was  eolleeted  from  b  fanoet  In  the  town,  supplied  from  the 
lower  reservoir;  the  last  sample,  from  the  resenroir. 

Microscopical  Examination, 

No.  18500.  Diatomacett,  M^stcAia,  4;  Synedra^  24;  Algie;  ScsnedUsmuw,  2;  Staura9trumt  2;  In- 
faaorfa,  ZMnoftryon.  7;  Euglenat  2;  PeHdinitun,  68;  Tlntinnidiumf  2.  Vermes,  Anutea,  2.  BCiscel* 
iBOeons,  Zo^f/toa,  70.    Total,  188. 

No.  10885.  Dlatomacese,  OocconeU,  4;  Cymbella,  10;  EpHKemia,  2;  HfeloHra,  40;  yaoicutat  10; 
FleuroMigmat  A\  5yA«dra,  284;  OyanophycesB,  il/>Aan^in«n^n,  180.  Algas,  Ckm/ervat  4;  Dictyoipha- 
Hum,  2:  RapMdium,  176;  Scenede9mu9,  4;  8taura9trumt  240.  Infusoria,  Dinobryon,  8;  Pieridinum, 
0.    Vermes,  Anurea,  2;  Polyarthra,  4;  Rotatorian  ova,  4.    Miscellaneous,  Zodglaa,  80.    Total,  1,064. 


Wateb  Supply  of  Westborough  Insane  Hospital,  West- 
borough. 

Chemical  Examination  of  Water  from  the  Tubular  Wells  at  the  Westborough  Insane 

Hospital. 

[Parte  per  100,000.] 


Afpbabanob. 

g 

Ahxoitla. 

MlTBUOBN 

i 

Date  of 

CollecU 

§1 

r 

* 

AS 

i 

1 

1 

• 

1 

*i 

• 

1 

• 

1 

Albu- 
minoid. 

1 

i 

•M 

1S»7. 

18880 

ICar.  26 

Distinct, 
milky. 

V.sUght. 

.50 

11.20 

.0818 

.0048 

.40 

.0000 

.0000 

.00 

6.1 

.1200 

10664 

June  28 

Slight, 
milky. 

Slight. 

.66 

12.00 

.1280 

.0060 

.86 

.0000 

.0000 

.06 

6.6 

.1400 

30687 

Sept.  27 

Slight, 
milky. 

Slight, 
rusty. 

.60 
.56 

11.80 

.0682 

.0044 

.79 

.0000 

.0001 

.15 

6.0 

.2050 

A.V... 

11.60 

.0010 

.0047 

.62 

1 

.0000 

.0000 

.11 

6.5 

.1860 

Odor  of  the  first  and  last  samplea,  distinctly  nnpleasant;  of  the  seoond,  faintly  mouldy.' 
plee  were  eoUected  from  a  fanoet  at  the  pamping  station,  while  pumping  from  the  wells. 


The 
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Chemical  Examination  of  Water  from  Chauncy  Pond,  Westborough, 

[ParU  per  100,000.] 


Rbsidub  on 

• 

a 

Afpbaravob. 

Evapora- 

AXMOXXA. 

NITBOOBXI 

i 

tion. 

• 

A8 

6 

9 

1 

• 

«i 

• 

1 

Albuminoid. 

• 

s 

!^ 

^ 

^ 

,• 

saon 
Ignlt 

• 

1 

1 

i 

i 

s 

e 
o 

s 

c 

5 

^ 

J 

% 

2 

i 

3 

i 

1  e 

fi 

1 

s 

^ 

0 

« 

d 

fl« 

e 

© 

5 

o 

J! 

a  & 

jT^ 

mm 

M 

M 

&s 

Q 

H 

oB 

O 

H 

h 

H 

Q 

CD 

o 

» 

&s 

o 

^ 

1897. 

21080 

Deo.  28 

V.Blighl. 

V.sUgbt. 

.66 

4.60 

1.80 

.0078 

.0282 

.0260 

.0022 

.46 

.oiao 

.0000 

.00 

2.0 

Odor,  faintly  vegetable  and  masty.  ^—  The  sample  was  collected  from  a  faacet  at  the  pumping 
station,  while  pumping  from  the  pond. 


Water  Supply  of  Westfield. 

Chemical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Westfield  Water 

Works. 


[ParU 

per  100,000.] 

1 

Residue  on 

'  « 

g 

Apfbaravob. 

Evapora- 

Ammonia. 

NITROORII   ,   ^ 

1 

1 

tion. 

AS                 ■" 

a 
o 

« 

Albaminoid. 

S 

1 

1 

1 

1 

• 

i 

O 

1 

t 

o 
S 

s 

00 

1 

s 

• 

s 

e 

1 

• 

i 

a 
m 

1897. 

1 

18455 

Feb.    8 

V.  slight. 

Slight. 

,08 

1.05 

0.80 

.0048  .0112 

.0002 

.0020 

.17 

.0080 

.0000  .00 

0.0 

18960 

April  5 

V.  slight 

Slight. 

.40 

2.15 

0.80 

.0004.0126 

.0084 

.0042 

.08 

.0030 

.0000  .38 

0.3 

10580 

June  27 

V.  slight. 

V.  slight. 

.64 

,  2.15  ;  1.25  ; 

.00141.0218 

.0168 

.0050 

.02 

.0030 

.00001.66 

0.2 

20319 

Ang.  30 

V.  slight. 

Slight. 

.68 

1  2.76 

1.55 

.0018,  .0306  .0282 

.0024 

.07 

.0000 

.0000;  .70  '  0.3 

20094 

Oct.   27 

V.  alight. 

Cons. 

.60 

2.76 

1.25 

.0034!  .0202!. 0184 

.0018 

.12 

.0170 

.ooool 

.64     0.6 

21710 

Deo.  29 

Slight. 

V.  slight. 

.90 
.54 

3.65 

1.75 

.0004 
.0020 

.0192 
.0198 

.0178 
.0165 

.0014 
.0028 

.17 

.10 

1 

.0050 
.0062 

.0000 
.0000 

.08     1.0 

Av. .. 

2.40 

1.15 

1.51   ,   A.fl 

Odor  in  June,  none;  at  other  times,  vegetable. ——The  samples  were  ooUected  from  tha  storage 
reservoir. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Westfield 

Water  Works, 


[Number  of  organisms  per  cubic  centimeter.] 


1897. 


Feb. 


Apr. 


June. 


Aug. 


Oct. 


Dec 


Day  of  examination, 
Kumber  of  sample,  . 

PLANTS. 
Diatomaceee,     . 

Asterlonella, 
Cy dote  11a,  . 
Tabellaria,  . 


10 

7 

80 

81 

29 

18456 

18960 

19589 

20810 

20094 

0 

8 

87 

270 

246 

0 

0 

10 

122 

44 

0 

0 

0 

0 

62 

0 

0 

76 

148 

.138 

80 
81710 


0 

0 
0 
0 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 


327 


WBSTFIEIiD. 

Microscopical  Examination  of  Water  from  the  Storage  Reservoir  of  the  Westfield 

Water  Works  —  Concluded. 

[Number  of  organitms  per  eubio  eenUmeter.] 


1897. 


Feb. 


Apr. 


Jnne. 


Aof. 


Oct. 


Dee. 


PLANTS— Con. 
Oyanophyce8»»  . 

ADabfl»na,    .  • 

AlffSB,        .... 


0 
0 


28 


14 


80 


44 


4 

0 

188 


0 
0 


ANIMALS. 
Bhizopoda,  ActlDopbiyt,  . 

Inftisorla 

Dioobryoo, .       •      .       .       . 

Vermes 

Orostacea 

MUeellaneoutt  ZottgloM,  . 

TOTAI., 


0 

0 

0 

0 

0 

t 

48 

U 

0 

0 

84 

14 

0 

1 

8 

8 

0 

pr. 

8 

pr. 

4 
8 

1 
1 


48 


to 


8 


172 


418 


422 


Water  Supply  op  Weston.  —  Weston  Aqueduct  Company. 

Chemical  Examination  of  Water  from  the  Well  of  the  Weston  Aqueduct  Company. 


[ParU  per  100,000.] 

• 

• 

i 

A 

ArPKABANOa. 

Realdne  on 

Evaporation. 

Ammonia. 

NlTEOOBM 
AB 

• 

1 

a 
m 

|l 

S 

1 

n 

1 

• 

a 
H 

«i 

1 

1 

1 

1 

9i 

1 

1897. 

18419 

Feb.    1 

None. 

None. 

.00 

5.70 

.0002 

.0006 

.44 

.0500 

.0000 

.00 

2.5 

.0000 

1K644 

Feb.  17 

!  None. 

None. 

.00 

6.40 

.0000 

.0014 

.43 

.0400 

.0000 

.03 

2.7 

.0000 

1872 1 

Mar.    8 

iV.  Blight. 

V.  Blight. 

.00 

5.00 

.0000 

.0020 

.48 

.0600 

.0000 

.02 

2.3 

.0000 

18989 

ApriI12 

1  None. 

None. 

.08 

5.80  , 

.0004 

.0014 

.43 

.0520 

.0000 

.03 

2.0 

.0000 

10206 

May  19 

1  None. 

None. 

.00 

5.40  ! 

.0000 

.0012 

.45 

.0470 

.0000 

.00 

2.6 

.0040 

10M3 

June  21 

None. 

V.  slight. 

.00 

5.20 

.0000 

.0001 

.40 

.0400 

.0000 

.01 

2.5 

.0080 

19700 

Jnly  11 

None. 

V.  alight. 

.00 

5.50 

.0006 

.0030 

.42 

.0600 

.0000 

.04 

2.3 

.0000 

20118 

Aug.  18 

None. 

V.  Blight. 

.01 

5.00  j 

.0004 

.0008 

.40 

.0300 

.0000 

.02 

2.6 

.0020 

20402 

Sept.  14 

None. 

None. 

.00 

6.30  ' 

.0002 

.0002 

.88 

.0300 

.0000 

.08 

2.2 

.0000 

20810 

Oct    IS 

V.  alight. 

V.  alight. 

.08 

7.00 

.0032 

.0044 

.44 

.0400 

.0000 

.03 

8.3 

.0000 

21102 

Nov.    0 

None. 

V.  Blight. 

.01 

6.70 

.0010 

.0044 

.48 

.0530 

.0000 

.04 

3.8 

.0010 

21501 

Dee.  18 

V.aUght. 

V.  alight. 

.05 

.01 

8.00 

1 

.0006 

.0074 

.52 

.0400 

.0000 

.06 

4.7 

.0010 

Av... 

8.07 

1 

.0006 

.0028 

.44 

.0452 

.0000  ^ 

.03 

2.8 

.0008 

Odor,  none. The  aamplea  were  collected  from  the  well. 
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The  advice  of  the  State  Board  of  Health  to  Charles  W.  Hubbard, 
with  reference  to  a  proposed  water  supply  for  several  houses  in  the 
south-easterly  portion  of  the  town  of  Weston  may  be  found  on  pages 
53  to  55  of  this  volume.  The  results  of  analyses  of  samples  of 
water  collected  during  the  investigations  are  given  in  the  following 
tables :  — 


Chemical  ExamincUion  of  Water  from  a  Fond  in  the  Southerly  Part  of  Weston, 

[ParU  per  100.000.] 


a 
9i 


20«85 


e 

s 

Q 


1897. 

Sept.  80 


Appbaxakob. 


a 


a 
« 

a 


Slight. 


a 


Cons. 


I.IO 


Residue  ok 

EVAPOIU- 
TION. 


I 

0& 


8.06 


2.76 


Ammokia. 

Albuminoid 

t 

•d 

• 

► 

« 

• 

1 

1 

s 

Jl! 

^1 

u* 

H 

Q 

30 

.0200 


.0600 


.0406 


.0104 


I' 


.27 


NiTSOOBV 
AS 


s 


I 


.0000.0002 


1 

s 

e 
o 

S\5 


.06 


0.9 


Odor,  distinctly  moaldy  and  nnpleasant.— — -The  sample  was  collected  from  a  pond  on  the  estate  of 
Charles  W.  Habbard,  in  Weston,  about  4,000  feet  north* west  of  the  Wellesley  Farms  station,  on  the 
Boston  &  Albany  Railroad. 


Chemical  Examination  of  Water  from  Tubular  Test  Wells  in  the  Sotdherly  Pari  of 

Weston, 

[Parts  per  100,000.] 


Date  of 

OoUectfon. 

APPEAEAHdlt. 

Residue  on 

Evaporation. 

'  Ammonia. 

1 
1 

NiTBOOEK 
AS 

a 

a 

s 

a 

i 

1 

1 

1 

a 

«J 

1 

1 

1 

Albu- 
minoid. 

i 
1 

*« 

S 

• 

1 

20686 
20687 

1897. 

Bept.  80 

Sept.  80 

V.  slight, 

milky. 

V.  slight. 

V.  slight. 
V.  slight. 

.08 
.81 

8.00  ; 
6.00 

.0006 
.0088 

.0054 

.0286 

1 

.32 
.48 

.0000 

.0180 

.0000 
.0000 

.02 
.87 

s.s 

4.6 

.0020 
.0040 

Odor,  faintly  musty.  ——The  samples  were  eolloeted  from  tubular  test  wells  located  in  the  Talley  of 
a  brook  flowiog  through  the  estate  of  Charles  W.  Hubbard,  in  Weston,  and  entering  the  Cbarlce  River 
about  1,800  feet  north  of  the  Wellesley  Ftarms  station  on  the  Boston  &  Albany  Railroad.  The  flr»t 
sample  was  collected  from  a  well  located  about  half  a  mile  from  the  mouth  of  the  brook;  the  aeoood, 
from  a  well  located  abont  one-third  of  a  mile  from  the  month  of  the  brook. 


No.  34.]    EXAMINATION  OF  WATER  SUPPLIES. 


329 


WBST  SPBINOFrBUD. 

Water  Supply  op  West  Springpield. 

Chemical  Examination  of  Water  from  a  Faucet  supplied  from  the  Reservoir  of  the 

Weal  Springfield  Water  Works. 

[PartB  par  100,000.] 


Data  of  Collection. 

Appbahaiics. 

Ukbidck  ok 

EVAPOSA- 
TIOM. 

Amioiru. 

i 

1 

.14 
.11 
.14 

.18 

NlTaOOBN 
AS 

18 
a 

9 

1 
1 

M 

o 

i 

^ 

1 

1 

LoBBon 
Ignition. 

• 

1 

Albuminoid. 

s 

s 

1 

1 

6 

9 

S 

1 

5 

00 

1 

X 

18728 
20817 
»762 

18ft7. 

Mar.    9 

Aug.  28 
Oet.    11 

Slight. 
V.  Blight. 
!  V  Blight. 

Slight. 
Slight. 
V.  Blight. 

.20 
.21 
.20 

.20 

4.46 

6.80 
6.20 

1.06 
1.86 

.0000 
.0030 
.0014 

!.00l6 

1 

.0188 
.0128 
.0130 

.0074 
.0084 

.0070 

.0112 
.0044 

.0078 

.0000 
.0060 
.0080 

.0027 

.0000 
.0000 
.0000 

.0000 

.18 
.26 
.48 

.80 

2.G 
2.6 
8.1 

Av.. 

4.87* 

1.20 

.0167* 

2.7 

•  Exolaalva  of  No.  20762. 

Odor  of  tha  flret  aampla,  dlBtlnetly  flBhy;  of  the  Booond,  dlatlnetly  Tegatablaand  gnway;  of  the  laat, 
diatlnctly  graBsy.  — The  Bamplae  ware  OQllaeled  from  a  faooet  Id  tha  town. 

Microscopical  Examination^ 

Ko.  18728.  Diatomacen,  Melotira,  88;  mtmchiat  40;  8yn«dra,  162.  Infusoria,  Dinohryotkt  12; 
JPuglenat  8;  Manat,  4;  Psridinlmm,  882.  Varmaa,  Botatorian  ova,  4.  MiaeellaneoaB,  ZodglctOt  40. 
TotaU828. 

No.  20317.  niatomaeeae,  Meridian,  1;  3vn«dra,19',  Tabellaria,  2.  Alg»,  PraU>coccu»,b;  Raphid- 
iufiif  4.    MiBcellanaouB,  Zodglaa^  40.    Total,  71. 

No. 20762.  DIatomaoen,  A^Urionella,  14;  OifehUUa,  4;  Meridian,  4;  Jfavicula,2',  Synedra,  84; 
TabeUaria,2A.  Algn,  Se^nedeemue,  2;  Slauraetrum,  2.  InfuBOria,  Monae,  2:  Trachelomonae,  2. 
Vermea,  Anurea,  2.    MlBcallaoeoaa,  Zodglaa,  6.    Total,  07. 


Chemical  Examination  of  Water  from  Lathrop  Spring,  West  Springfii  Id, 

[Parte  per  100,000.] 


* 

1 

APPaAXANOB. 

A 

u 

1 

Ammovia. 

NiTBOOBV 
AB 

• 

IS 

1 

9 

Date  of 

CoIie< 

• 

I 

1 

1 

1 

s 

1 

S 

1^ 

1 

1 

ISftT. 

20316 

Aug.  28 

Nona. 

V.  Blight. 

.00 

8.70 

.0012 

.0014 

.18 

.0160 

.0000 

.01 

4.2 

.0000 

20761 

Oct.    11 

Nona. 

Nona. 

.00 

7.30 

.0002 

.0014 

.15 

.0120 

.0000 

.02 

4.9 

.0010 

Odor,  none. The  eamplaB  ware  oolleeted  fh>m  tha  eprlng. 
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Chemical  Examination  of  Water  from  the  Receiving  Well  of  the  West  Springfield 

Water  Works. 

[ParU  per  100,000.] 


■ 

a 

• 

I 

AmroviA. 

KITXOOXV 
AS 

« 

0 

. 

0 

1 

6 

1 

1 

U 
1 

1 

Alba- 
mlnold. 

1 

■ 

S 
1 

1 

1^ 
1 

i 

c 

15 

• 

a 
8 

18»7. 

20316 

Aug.  28 

None. 

Slight. 

.02 

8.S0 

.0012 

.0026 

.40 

.1500 

.0000 

.00 

3.5 

.oom 

20760 

Oct.    11 

None. 

V.sUgbt. 

.00 

8.20 

.0002 

.0008 

.61 

.1160 

.0000 

.04 

8.9 

- 

Odor,  none.     A  faintly  vegetable  odor  was  developed  Id  the  seoond  sample  on  beating.- 
samples  were  collected  from  a  faucet  in  the  village  of  Mitteneague,  supplied  from  the  well. 


-The 


Water  Supply  of  West  Stookbridge.  —  East  Mountain  Water 

COMPANT. 

Chemical  Examination  of  Water  from  East  Mountain  Spring. 

[ParU  per  100,000.] 


g 

APPBABAXrOI. 

0' 

o 

AXMONIA. 

Nrrsoour 

Date  Of 

CoIlecU 

4 

i 
1 

6 

AS 

Oxygen 

Consnm 

• 

1 

1 

• 

1 

■ 

1 

•J 

i 

6 

1 

i 

55 

1 

2 

i 

• 

a 

18»7. 

1 

S1008 

Oct.    20 

None. 

V.  slight. 

.20 

4.05 

.0008 

.0080 

.00 

.0000 

.0000 

.14 

8.4 

- 

21701 

Dec.  20 

V.  slight. 

None. 

.05 

8.80 

.0000 

.0022 

.10 

.0080 

.0000 

.08 

2.3 

.0010 

Odor,  none*  becoming  faintly  vegetable  on  heating.— -The  samples  represent  water  from  the  East 
Mountain  Spring,  the  orginal  source  of  supply  of  the  town  of  West  Stoekbrldge.  The  first  sample  was 
collected  from  the  spring,  and  the  second  sample  from  a  Ikucet  In  the  town. 

Chemical  Examination  of  Water  from  the  Reservoir  of  the  East  Mountain  Water 

Company  near  Lenox  Road. 

[Parte  per  100,000.] 


• 

ArPKARAllOB. 

0 

Ammosia. 

MlTBOOKM 
AS 

• 

1 

1 

1 

Date  of 

Colle< 

1 

1 

6 

Residue  on 
Evapon 

i 

• 

1 

c 
SB 

< 

i 

i 

i 

Oxygen 

Const] 

i 

0 

• 

1 

1897. 

21000 

Oct.  80 

None. 

None. 

.08 

10.46 

.0019 

.0080 

.06 

.0090 

.0001 

.02 

8.9 

- 

21700 

Dec.  29 

Slight. 

V.  slight. 

.08 

7.60 

.0000 

.0014 

.06 

.0070 

.0000 

.01 

6.6 

.0098 

Odor  of  the  first  sample,  faintly  vegetable;  of  the  last,  none. The  first  sampla  was  colleded 

from  the  reservoir  near  Lenox  Road;  the  last,  from  a  faucet  in  the  village,  supplied  from  this  reservoir. 
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WETMOUTH. 


Water  Supply  of  Weymouth. 

Chemical  ExamincUion  of  Water  from  Cfreat  Pond^  in  Weymouth, 

[Parts  per  100,000.] 


« 
I 

Appeabasck. 

Rbsiddb  ov 

EVAPOBA- 
TIOV. 

Amvosu. 

NlTBOABN 

AB 

1 

1 

1 

• 

1 

Albuminoid. 

^ 

5 

a 

§ 

1 

-• 

1 

1 

1 

• 

i 

• 

1 

1 

i 

as 

H 

1 

3 

t 

hi 

Q 

1   B 

8) 

e 

1 

1 

aa 

1897. 

18501 

Feb.  16    V. slight. 

OODS. 

1.20 

4.75 

2.45 

.0026 

.0246 

.0216 

.0080 

.68 

.0060 

.0000 

.90 

1.4 

19U2 

Apr.  29  ,  V.sUghi 

flUght. 

0.90,  8.85 

2.15 

.0012 

.0248 

.0284 

.0014 

.61 

.0080 

.0000; 

.78 

0.5 

19712 

Jaoe  28 ' 

V.  slight. 

Cods. 

1.05 

4.25 

2.10 

1.0006 

.0186 

.0176 

.0010 

.62 

.0000 

.0000 

.88 

0.8 

20318 

Aag.30 

None. 

Blight. 

0.65 

8.75 

1.70 

•.0014 

.0170 

.0156 

.0012 

.60 

.0020 

.ooool 

.76 

0.6 

20B77 

Oct.   27 

V.  slight. 

Slight. 

0.60 

8.15 

1.70 

.0012 

.0174 

.0168 

.0016 

.68 

.0070 

.0000 

.60 

0.6 

21680 

Dec.  20 

V.  slight. 

Cods. 

1.10 

4.75 

2.46 

.0008 

.0200 

.0198 

.0002. 

.70 

.0040 

.0000 

.84 

1.8 

Averages  by  Tears. 

^ 

1892 

^ 

. 

0.94 

8.82 

1.86 

.0000 

.0178 

.0156  .0017 

.61 

.0077  .OOOol 

. 

0.4 

— 

1898 

. 

m. 

0.76 

8.86 

1.66 

.0008 

.0163 

.0189  .0025 

.57 

.0008 

.0000 

.68 

0.5 

. 

1804 

• 

. 

0.77 

8.99 

1.60 

.0003 

.0160 

.0166  .0013 

.61 

.0016 

.0000 

.67 

0.7 

- 

1895 

. 

- 

0.82 

4.07 

1.99 

.0005 

.0196 

.0188  .0018 

.56 

.0040 

.0000 

.80 

0.6 

— 

1806 

- 

.. 

0.82 

4.00 

1.97 

.0005 

.0184 

.0161  .0023 

.67 

.0046 

.0000 

.78 

0.6 

~ 

1897 

* 

• 

0.02 

4.08 

2.00 

.0018 

.0204 

.0190  .0014 

.66 

.0085 

.0000 

.77 

0.8 

KoTB  to  BDBlyses  of  1807 :  Odor,  ▼egetable.'—  The  samples  were  eoUeoted  from  faneete  In  the  town, 
supplied  with  water  from  ihe  pond. 

Water  Supply  op  Whitman. 

The  advice  of  the  State  Board  of  Health  to  the  town  of  Whitman, 
with  reference  to  the  protection  of  the  purity  of  the  water  supply  of 
the  town,  may  be  found  on  pages  93  and  94  of  this  volume. 


Chemical  Examination  (tf  Water  from  the  Filter-gallery  of  the  Whitman  Water 

Works. 

[Paru  per  100,000.] 


2 

a 


18264 
19070 
19818 
20760 


At. 


I 


Q 


6 


18»7. 

Jan.    18 


Appbababcb. 


I 


V.  Slight. 


Apr.  20    V.  slight. 
July   10,  V.  slight. 


Oct.   12 


Slight. 


Slight. 
Slight. 
V.sltght 
V.  slight. 


.S 

S 


0.00 
0.80 
1.15 
0.47 


0.60 


4 

S  •* 


I 


2.90 
5.10 
6.96 
7.80 


6.69 


Ammohia. 


I 


1 

si 


.0042 
.0084 
.0036 
.0068 


.0046 


.0112 
.0224 
.0366 
.0310 


.0268 


i 

I 


0.08 
0.78 
0.90 
1.27 


0.76 


NiTBOOBB 
AS 


i 
I 


i 


.0090 
.0160 
.0050 
.0280 


.0127 


.0000 

.0001 
.0001 
.0000 


.0000 


1 


I 

o 


I 


.02 

0.0 

.72 

1.6 

.91 

2.1 

.64 

2.5 

.55 

1.5 

.0050 
.1100 

.0140 


.0480 


Odor  of  the  first  sample,  oooe;  of  the  others,  disttoetly  vegetable. Ko.  19818  was  collected  from 

a  faucet  In  the  towo;  the  other  samples,  from  the  filter- gallery. 
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WHITMAN. 

Comical  Examination  of  Water  Jrom  HoharCs  Fond^  Whitman, 

[ParU  {Mr  100,QOO.] 


Date  of  Collection. 

APFBASAirCI. 

Rksiduk  om 
Evapora- 
tion. 

Amxomxa. 

• 

1 

NlTBOOKir 
AS 

1 

D 
m 
a 
o 

M 

O 

1 

1 

1 

.4 

1 

Lost  on    . 
Ignition. 

t 

Albomlnoid. 

• 

a. 

• 

s 

■c 

St 

1 

5? 

1 

• 

3 

Sus- 
pended 

• 

s 

1 

m 

9m 

19»7. 

1826» 

Jan.  18 

V.sUght. 

V.sUght. 

0.72 

7.75 

2.55 

.0022 

.0178 

.0178 

.0000 

0.01 

.0480 

.0008 

0.68 

L»W 

18067 
10009 

Feb.25 
Apr.  20 

Distinot, 

milky. 

V.sUght. 

Blight. 
SUght. 

0.05 
0.75 

5.00 
4.80 

2.10 
2.05 

.0004 
.0010 

.0202 
.0004 

.0102 
.0278 

.0010 
.0028 

0.80 
0.75 

.0200 
.0060 

.0002 
.0001 

0.08 
0.78 

AsO 

10817 

JnlylO 

V.  slight. 

V.sUght. 

1.15 

8.05 

2.80 

.0012 

.0580 

.0450 

.0085 

0.00 

.0000 

.0000 

1.05 

z*v 

20750 

Oct.  12 

V.sUght. 

V.sUght. 

0.48 

1 

0.75 

1 

7.05 

2.85 

1.0000 
.0024 

.0852 
.0814 

.0340 
.0287 

.0012 
.0027 

1.25 

0.80 

1 

.0000 

1 

.0152 

.0000 

0.78 

Z*v 

At.. 

0.55 

2.47 

.0001 

0.7B 

1.8 

1 

Odor,  distinctly  vegetable. The  samples  were  oolleoted  from  the  pond. 


CJiemical  Examination  of  Water  from  ShumcUuscacant  Biver^  in  Ahington. 

[Parts  per  100,000.] 


Rrsidck  om 

j            « 

1 

8 

Appbabavcb. 

EVAPOBA- 

AXMOVIA. 

NITBOOBN 

IIOH. 

AS 

s 

s 
• 
e 

Lost  on 
Ignition. 

Albamlnold. 

5 

s 

1 

■ 

^ 

i 

o 

"a 

1 

1 

« 

1 
1 

as- 
pended. 

4 

% 

o 

g 

• 

^    i 

c 

1 

• 

8 

^ 

Q 

H 

(C 

o 

H 

h 

H 

O 

« 

» 

K   : 

O      3 

18»7. 

18054 

Feb.  25 

SUght. 

Slight. 

0.45 

4.00 

1.00 

.0020 

.0172 

.0104  .0008, 

1 

.« 

.0000  .0001 '.42 

1 

l.S 

18055 

Feb.  25 

None. 

V.sUght. 

0.00 

4.20 

1.00 

.0014 

.0140 

.0140 

.0000  .72 
.0012  .00 

.0250  .OOOo'  .50 

0.0 

18050 

Feb.  25 

Distinct, 

Slight. 

0.07 

4.00 

2.00 

.0080 

.0238 

.0220 

.0150 

.0001  I.OB 

1.0 

mUky. 

a 

1 

1 

Odor,  distinctly  vegetable. The  first  sample  was  collected  from  the  stream  Jast  above  the  vtllage 

of  North  Ablngton ;  the  second,  from  the  stream  at  the  upper  cod  of  the  mill  pond,  Jnst  above  the  village 
of  Ablngton;  the  last,  from  the  stream  at  the  upper  end  of  Hobart*s  Pond. 


No.  84.]     EXAMINATION  OP  WATER  SUPPLIES. 
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WH.I.IAMSTO'WN. 

I 

Water  Supply  of  Williamstown.  —  Williamstown  Water  • 

cjompany. 

Chemical  Examinaiion  of  Wetter  from  Cold  Spring  Beservoir,  Willianutawn, 

[Paru  IMF  100,000.] 


Date  of 

Collection. 

r 

Amxosxa. 

e 

NiTBOOBV 
AS 

• 

1 

• 

• 

o 

6 

i 

• 

1 

< 

1 
1 

aq 

1 

1M18 

1897. 

Fob.  23 

None. 

NOD«. 

.00 

11.60 

1 

.0002 

.0006 

.06 

.0800 

.0000 

.OS 

6.6 

.0020 

19\Sfi 

Apr.  27 

None. 

v.sllght. 

.00 

10.40 

.0000 

.0014 

.06 

.0260 

.0000 

.n 

8.9 

.0020 

IMOl 

J11IM22 

V.sllght. 

Blight. 

.01 

0.40 

.0002 

.0016 

.06 

.0160 

.0000 

.01 

7.8 

.0070 

20271 

Aag.24 

None. 

Non«. 

.00 

14.10 

.0004 

.0004 

.04 

.0920 

.0000 

.00 

11.0 

.0000 

20B60 

Oct.  20 

None. 

None. 

.06 

18.00 

.0002 

.0084 

.00 

.0600 

.0000 

.01 

12.6 

.0010 

21678 

Doe.  27 

Decided. 

Slight. 

.06 
.01 
.01 

10.80 

.0014 

.0018 

.08 

.0820 

.0001 

.02 

9.1 

.0000 

^V.  «  • 

1897 

1 

11.68 

.0004 

.0016 

.06 

.0626 

.0000 

.01 

9.2 

•0090 

1 

A.V.  •  . 

1806 

12.62 

.0007 

.0020 

.06 

.0888 

.0000 

.02 

12.2 

.0026 

i 

Odoct  none.    A  faintly  Tegetable  odor  was  developed  In  two  of  the  samples  on  heating. — No.  20271 
was  eoUeeted  from  the  reservoir;  the  other  samplee,  from  faneeca  In  the  town. 


Chemical  ExamincUion  of  Water  from  Sherman  Spring  Reservoir,  Williamstottm. 

[Parta  per  100,000.] 


Date  of 

Collection. 

APKBABAMaS. 

A 

1" 

Ammovia. 

i 

NiTaoOKK 
AS 

Oxygen 

Contamed 

1 

1 

as 

P 

H 

i 

i 

• 

1 

B 

.0012 

Nitrates. 

S 

1 

18616 

1897. 

Feb.  23 

1 

] 
None. 

V.sllght. 

.00 

10.80 

.0008 

.06 

.0200 

.0000 

.00 

1  tV 

.0010 

10128 

Apr.  27 

None. 

V.sllght. 

.00 

7.10 

.0004 

.0018 

.07 

.0060 

.0000 

.02 

I9»0 

.0000 

19568 

Jane  22 

None. 

V.sUght. 

.00 

10.00 

.0000 

.0008 

.04 

.0120 

.0000 

.00 

0«  X 

.0000 

20273 

Ang.24 

None. 

Slight. 

.01 

8.10 

.0016 

.0042 

.06 

.0070 

.0000 

.04 

9*  V 

.0000 

20067 

Oct.  26 

None. 

V  slight. 

.06 

8.10 

.0006 

.0040 

.06 

.0220 

.0001 

.04 

OeV 

.0020 

21671 

Deo.  27 

V.sllght. 

Oona. 

.00 
.01 
.01 

8.00 

.0014 

.0016 

.08 

.0120 

.0000 

.07 

Ve4 

.0000 

Ay... 

1897 

1 

1 

8.60 

.0008 

.0023 

.06 

.0130 

.0000 

.0001 

.08 

6.7 

.0005 

' 

At.  .. 

1896 

7.16 

.0024 

.0061 

.06 

.0083 

.04 

6.8 

.0018 

Odor,  none.    A  faintly  vegetable  odor  was  developed  in  some  of  the  samples  on  heating.- 
samples  were  oolleeted  from  the  reservoir. 


The 
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'VVILIiIA3I8TOWN. 

Chemical  Examination  of 


Water  from  Flora  Olen  Reservoir^  WUliamslown, 

[Parts  per  100,000.] 


• 

1 

Afpsaiaxob. 

RBBions  ov 

EVAPOSA- 
TIOH. 

AMKOmA. 

if 

6 

.09 
1.06 
.04 
.08 
.12 
1.10 

.08 

.07 

NlTROOBV 
AS  . 

a 

1 

e 
g 

5 

1 

1 

1 

• 

1 

■ 

r 

1 

Albuminoid. 

• 

m 

1 

1 

1 

i 

s 

i 

CO 

i 

9 

a 
m 

a 

18619 
10126 
10560 
20270 
20070 
21674 

1S»7. 

Feb.  23 

Apr.  27 
June  22 
Ang.24 
Oct.  26 
Deo.  27 

V.  Blight, 
milky. 
None. 

Slight, 

milky. 
Slight. 

V.  Blight. 

Decided. 

V.  slight. 
None. 
V.  slight. 
V.  slight. 
Slight. 
Cons. 

.08 
.06 
.12 
.04 
.06 
.11 

.07 

6.20 
4.10 
6.10 
6.60 
6.90 
4.60 

0.76 
0.30 
0.90 
0.60 
1.06 
0.60 

.0002 
.0000 
.0012 
.0008 
.0006 
.0016 

.0007 

.0011 

.0082 
.0060 
.0068 
.0068 
.0118 
.0088 

.0062 

.0070 

.0026 
.0060 
.0030 
.0042 
.0088 
.0036 

.0046 

.0062 

.0006 

.ooooi 

.0038 
.0026 
.0030 
.0002 

.0017 

.0018 

.0070 
.0080 
.0020 
.0000 
.0080 
.0070 

.0046 
.0062 

.0000 
.0000 
.0000 

.0000 
.0000 
.0000 

.07 
.06 
.05 
.10 
.12 
.04 

3.4 
2.6 

3.2 
8.6 
4.4 
2.5 

Av... 

1897 

6.06 

0.68 

.0000 
.0000 

1 

.07 

S  S 

At... 

1896 

.04 

6.81 

0.40 

.00 

1 

8.4 

Odor,  faintly  vegetable  ornone. The  sant  pies  were  collected  from  the  reservoir. 


ChemiccU  Examination  of  Water  from  Paul  Brook  Beservoir,  WilliamstotDn. 

[Parts  per  100,000.] 


I 


« 


18617 
10124 
19662 
20272 
20968 
21072 

Av.. 


Ay.. 


1897. 

Feb.  23 

Apr.  27 
June  22 
Ang.24 
Oct.  26 
Deo.  27 


1897 


1896 


ArPBABAMCB. 


d 

^ 
? 


None. 
None. 
None. 
None. 
None. 
Slight. 


a 
§ 


a 


V.  slight. 
V.  slight. 
V.  slight. 
None. 
V.  slight. 
Cons. 


.00 
.00 
.00 
.00 
.06 
.09 


.02 


.01 


KB8IOUK  *OK 

EVAPOSA- 

TIOV. 

1 

Lost  on 
Ignition. 

4.00 

^ 

3.00 

0.40 

3.80 

- 

4.60 

1.40 

8.80 

1.16 

8.70 

0.76 
0.02 

8.77» 

4.98 

0.64 

Ammovia. 


Albuminoid. 


o 


•8 


I 

a 


p 

00 


.0016 
.0006 
.0002 
.0004 
.0008 
.0010 

.0008 

.0006 


.0022 
.0020 
.0014 
.0018 
.0042 
.0060 


.0020 

.0006 
.0034 
.0030 


.0082*  .0022 


.0036 


.0026 


.0000 

.0012 
.0008 
.0020 


9 

a 

i 


.0010 


.0010 


.04 

.08 
.04 
.06 
.09 
.06 


.06 


.06 


NiTSOOSH 

AS 


c 


it 

B 


a 


K 

o 


.0060 
.0030 
.0070 
.0060 


.0000 
.0000 
.0000 
.0000 
.0090.0000 
.0080,  .0000 


.0062 


.0078 


.0000 


.0000 


.04 
.04 
.01 
.06 
.08 
.01 

.04 


i 

e 


.06 


8.0 
2.2 
2.6 
2.6 

2.7 
2.9 

2.7 

8.6 


•  Bzclnslve  of  Nos.  18617  and  19662. 
Odor,  none.— —The  samples  were  oolleeted  from  the  reservoir. 


No.  34.]     EXAMINATION  OF  WATER  SUPPLIES. 
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TTIXCaaCENDON. 


Water  Supply  op  Winchendon. 


Chemical  Examination  of  Water  from  the  Well  of  the  Winchendon  Water  Works, 

[Pftru  per  100,000.] 


At. 


o 

J 

■: 

^5 

Q 

£ 

a 

«t 

Yi 

Q 

1M7. 

inn 

Jan.  27 

18581 

Feb.  22 

18833 

Mar.  22 

19II5 

Apr.  26 

10313 

May  24 

19693 

June  28 

19040 

Jaiy  27 

20284 

Aug.  26 

20667 

8«pl.  28 

20996 

Oct.  27 

21320 

Nov.  23 

21716 

Dee.  SO 

ArPXAEANCB. 


«1 

I 


Kone« 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
V.  alight. 


V.  Blight. 

None. 

None. 

V.  alight. 

None. 

None. 

Blight. 

None. 

None. 

None. 

V  Blight. 

V.  Blight. 


I 


.00 
.00 
.00 
.02 
.00 
.00 
.06 
.00 
.07 
.00 
.04 
.02 


.02 


e 

4 

S  •• 

s.  > 


I 


4.00 
2.80 
2.40 
2.70 
2.60 
8.60 
6.60 
8.60 
4.10 
8.60 
8.80 
8.70 


8.43 


Axiioiiu* 


I 


I  • 

e 

a 


.0000 

.0020 

.0008 

.0018 

.0018 

.0020 

.0004 

.0016 

.0000 

.0012 

.0006 

.0012 

.0006 

.0080 

.0002 

.0022 

.0004 

.0024 

.0014 

.0016 

.0012 

.0026 

.0002 

.0012 

.0006 

.0019 

.14 
.14 
.11 
.12 
.12 
.10 
.14 
.18 
.11 
.11 
.12 
.14 


.18 


NrraooKN 

AB 


.0060 
.0080 
.0070 
.OuSO 
.0030 
.0060 
.0100 
.0080 
.0000 
.0000 
.0040 
.0060 


.0040 


I 


.0000 
.0000 
.0001 
.0000 
.0000 
.0000 
.0000 
.0001 
.0000 
.0000 
.0000 
.0000 


.0000 


c3 

2 


.00 

1.6 

.02 

1.8 

.02 

1.8 

.01 

1.6 

.00 

l.l 

.07 

1.1 

.06 

2.0 

.09 

1.6 

.02 

1.9 

.01 

2.0 

.02 

2.0 

.01 

2.1 

.06 

1.6 

.0000 
.0000 
.0080 
.0000 
.0000 
.0120 
.0290 
.0000 
.0040 
.0040 
.0020 
.0080 


.0047 


Odor,  none. Nob.  18893, 18681, 18833, 10116, 19818  and  20284  were  oolleoted  from  the  well;  the 

othera,  from  a  faaeet  In  the  ▼illaga. 


Water  Supply  or  Winchester. 

ChmiicaX  Examination  of  Water  from  the  North  Reservoir  of  the  Winchester 

Water  Works. 

[Parte  per  100,000.] 


Rbbidcb  on 

r. 

a 

ArPlASASOS. 

EVAPOEA- 
TIOK. 

AMMOnA. 

NinooBv 

AB 

1 

0 

1 

• 

Albomlnold. 

Si 

a 

2 

• 

0 

• 

m 

1^ 

• 

! 

In 

^ 

■ 

• 

eo 

• 

1 

a 

t 
1 

1 

i 
1 

ISftT. 

18261 

Jan.  18 

Slight. 

Blight 

.16 

14.00 

8.96 

.0096  .0220 

.0218 

.0002 

.98 

.0180 

.0003 

.86 

2.7 

18427 

Feb.    2 

V.  alight. 

V.  slight. 

.10 

6.65 

2.20 

.0120 

.0282 

.0222 

.0010 

.84 

.0180 

.OOOli 

.88 

2.7 

18686 

Mar.    2 

V.  Blight. 

V.  Blight. 

.10 

6.96 

1.70 

.0110 

.0280 

.0210 

.0020 

.79  ' 

.0160 

.0001 

.38  1  2.8 

18966 

Apr.    6 

Slight. 

Blight. 

.10 

6.36 

1.76 

.0080 

.0292 

.0240 

.0052 

.78 

.0260.0002 

.82 

2.6 

19164 

May     4 

SIlKbt. 

V.  Blight. 

.12 

6.80 

1.80 

.0024 

.0254 

.0242  .0012 

.76 

.0480'. 0002 

.27     2.6 

19374 

Jnne  2 

Slight. 

Slight. 

.12 

6.16 

1.60 

.0072 

.0260 

.0202.. 0058 

.72  i 

.0080.00011 

.26  .  3.0 

19717 

July    6 

Slight. 

BllKht. 

.06 

6.85 

1.60 

.0060 

.0282 

.0228 

.0054 

.82 

.0040  .0001 

.29     2.6 

19988 

Aug.   8 

Slight. 

Slight. 

.09 

6.6U 

1.76 

.0014 

.0288 

.0228 

.006U 

.73 

.0000.0000 

.81 

2.6 

20386 

Pept.   7 

V.  Blight. 

V  Blight. 

.06 

6.26 

2.06 

.0012 

.0250 

.0228 

.0022 

.75 

.00201.0000 

.82 

2.7 

20725 

Oct.     6 

V.  Blight. 

V.  Blight 

.18 

6.15 

1.86 

.0006.0252 

.0240 

.0012 

.77  . 

.0030 

.0000' 

.81     2.6 

21082 

Nov.    2 

V.  Blight. 

V.  Blight. 

.11 

6.66 

1.60 

.0026,. 0270 

.0228 

.0042 

.78 

.0000 

.0000 

.30 

2.6 

21446    Dee.    6 

V.aUght. 

V.  Blight. 

.08 

6.96 

1.86 

.0020 

.0246 

.0216 

.0030 

.82 

1 

.0090 

.0001 

.24 

8.1 
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WISCHESTEB. 

Chemicat  Examination  of  Water  from  the  North  Reservoir  of  the  Winchater 

Water  fforfai— Concluded. 

Averages  by  Tears. 

[Puu  p«t  ioo;)i)o.] 


r,  dlMlDcllr  TefaUbli. Th«  auuplM  wwi  eollMUd  tn»i  U 


Microsnopiaai  Examination  of  Water  from  (Ae  North  Beservoir  of  the  Winchester 
Water  Works. 


[Ifcmb. 

rol 

nmn 

•-P"" 

!»•?. 

rtn. 

F». 

M^ 

ktr 

Mn 

,.™. 

J»U 

Al« 

B.PL 

o«. 

1 

rKyoteiMilMtloii 

KdmtMTafuniple,     .       .       .       . 

lUX! 

ISAM 

ISBBH 

»iL 

\m:* 

T 

IW^ 

8 

»tL 

3imsii« 

PLANTS. 
DlatomaoetD.      .... 
AatrrtaDcIlk,        .... 
TatwILarO 

AnibsD*, 

A1B89 

RapbldlnDi, 

1 
1 

■ 

0 

at 

■ 

t 

i,Bei 

1,M0 
0 

« 

IIS 

« 
S 
H 
13 
H 

M 

f 

0 

n 

H 

D 

1» 
133 

1 
i,»i  m 
i.aoo  sn 

0,     0 

le'    4 

«|      0 
0,    » 

IT 
u 

Bhtzopoda,  AcllDOphry*,    . 

Infuoorlft 

Dlni.hryoD 

ParhJlnlmn 

Termes. 

Cruataceo.  Crclapa,    , 

g 
t 

0 

pr. 

9 

to 

» 
0 

0 

1 

■ 

II 

0 
IS 

D 
pr. 

t 

n 

3 
t 

0 

0 
M 

: 

14 
M 

It 

■ 

0 

1 
t 

0 

■ 

Jf{<»/Ja>i«n»,Zoa|1<u.    .       .       . 

1 

10 

n 

i> 

t 

" 

1 

n 

f 

• 

TOTll, 

s« 

• 

1. 

m 

- 

.« 

IM 

^ 

m 

iWwi 

». 
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WINCHESTER. 

Chemical  Examinaiion  of  WcUerJram  the  South  Reservoir  of  the  Winchester  Water 

Works. 


[Pftrti 

per  100,000.] 

RKsiDns  on 

• 

8 

AmAMAMOM, 

EVAPOBA- 
TIOV. 

Amvonia. 

4 

NiTBOOBV 
AS 

1 

o 

^ 

H 

i 

1 

^ 

1 
§1 

Albuminoid. 

1 

^ 

m 

^ 

1 

1 

1 

1 

1 

1 

r 

1 

1 

1 

1^ 

6 

s 

s 

i 

1 

18»7. 

18258 

JaD.   18 

V.  slight. 

Slight. 

.16 

4.05 

1.80 

.0162 

.0216 

.0214 

.0002 

.52 

.0880 

.0005 

.87 

184» 

Feb.     2 

IV.  slight. 

V.sHght. 

.10 

4.00 

1.80 

.0072 

.0284 

.0240 

.0044| 

.41 

.0280 

.0001 

.89 

18688 

Mar.    2 

!V.  slight. 

V.  slight. 

.10 

5.00 

2.00 

.0076 

.0266 

.0266 

.0000 

.47 

.0170 

.0001 

.41 

18067 

Apr.    6 

V.  slight. 

Slight. 

.16 

8.40 

1.85 

.0076 

.0254 

.oao4 

.0050 

.88 

.0120 

.0008 

.82 

19106 

May     4 

Blight. 

Slight. 
V.  slight. 

.12 

8.80 

1.05 

.0088 

.0450 

.0832 

.0324 

.88 

.0150 

.0002 

.88 

10876 

Jane    2 

iV.  slight. 

.10 

8.60 

1.80 

.0022 

.0*264 

.0816 

.0048 

.82 

.0080 

.0000 

.81 

19719 

July     6 

i  Slight. 

Slight. 

.08 

8.05 

1.25 

.0028 

.0232 

.0106 

.0036 

.88 

.0020 

.0000 

.29 

19990 

Ang.    8 

V.  slight. 

V  slight. 

.06 

8.85 

1.40 

.0014 

.0276 

.0844 

.0084 

.87 

.0020 

.0000 

.84 

S0388 

SopU  7 

Slight. 

Slight. 

.08 

8.90 

1.95 

.0002 

.0274 

.0828 

.0046 

.88 

.0000 

.0000 

.38 

S0726 

Oct.     6 

V.  slight. 

V.  slight. 

.12 

8.46 

1.55 

.0002 

.0232 

.0214 

.0018 

.85 

.0000 

.0000 

.88 

21088 

Nov.    2 

Slight.. 

OODS., 

floe. 
V.sUght. 

.85 

8.80 

1.66 

.0128 

.0880 

.0264 

.0066 

.86 

.0000 

.0000 

.85 

21447 

Dee.    6 

V.  slight. 

.41 

8.70 

1.70 

.0120 

.0ii06 

.0288 

.0058 

.88 

.0060 

.0001 

.88 

2.0 

Averages  by  Tears. 


. 

1802 

. 

. 

.61 

5.17 

2.04 

.0065 

.0892 

.0818 

.0074 

.88 

.0118 

.0002 

s.s 

« 

1898 

« 

« 

.84 

4.78 

1.86 

.0064 

.0291 

.0216 

.0075 

.86 

.0093 

.0002 

.49 

2.1 

• 

1894 

« 

• 

.18 

4.56 

1.76 

.0040 

.0267 

.0232 

.0035 

.41 

.0024  .0001 

.46 

1.9 

• 

1895 

• 

• 

.18 

4.44 

1.77 

.0039 

.0261 

.0226 

.0035 

.41 

.0070  .0001 

.41 

1.9 

• 

1886 

» 

• 

.18 

4.22 

1.76 

.0040 

.0826 

.0256 

.0070| 

.87 

.0086.00001 

.a 

1.6 

• 

1897 

m 

• 

.15 

8.82 

1.56 

.'0061 

.0882 

.0280 

.0052 

.89 

.0086  .0001 

.85 

1.4 

NoTB  to  analyses  of  1897:  Odor,  generally  distlnetly  T^getsble;  In  May,  deeldedly  flshy  and  oily. 
On  heating,  a  faintly  flshy  odor  was  developed  In  the  October  sample.  ^— The  samples  were  oolleoted 
from  the  reservoir,  near  the  gate-honse. 

Microscopical  Examination  of  Water  from  the  South  Beservoir  of  the  Winchester 

Water  Works. 


[Number  of  organisms  per  enble  eentlraeter  ] 


18»7. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Aog. 

Rept 

Oct. 

Nov. 

Dee. 

Day  of  examination,  . ,     . 

16 

6 

6 

7 

6 

4 

T 

4 

8 

8 

8 

6 

Nnmber  of  sample 

18258 

18429 

18688 

18067 

19166 

10670 

19719 

19800 

20888 

20726 

21088 

21447 

PLANTS. 

• 

DlatomaoeoB 

1 

4 

0 

88 

1,818 

48 

8 

4 

14 

100 

108 

788 

Asterlonella,       .... 
Bynedm, 

0 
0 

0 

4 

0 
0 

40 
88 

1,816 

o 

86 
0 

0 
0 

0 

1 

4 
6 

84 

76 

90 
16 

786 
0 

Oyanophyoece,  .... 

0 

0 

0 

8 

0 

4 

Its 

1 

2 

to 

14 

8 

Anabmna, 

Gcsloephmrlnm,    .       •       •       . 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

4 
0 

120 
0 

0 

1 

0 
2 

6 
8 

0 
14 

0 
8 

JklffW 

0 

t 

0 

8 

4 

8 

lie 

11 

IS 

to 

18 

4 

Botryeocens,       .... 
Protoooeens 

0 
0 

0 
2 

0 
0 

0 
0 

0 
0 

0 
0 

64 
68 

0 

11 

0 
16 

0 
10 

0 
0 

0 
0 

838 
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WINCHESTER. 

Microscopieal  Examinaiion  of  Water  from  the  South  Reservoir  of  the  Winchester 

Water  Works  —  Concluded. 

[Namber  of  organlBins  p«r  eabie  eenUmeter.] 


iser. 

Jan. 

Feb. 

Mar. 

Apr. 

ataj. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Mot. 

Dee. 

ANIMALS. 

Bhizopods,  Aetlnophrya,    . 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

6 

InftiBoria,     .      .      .    <. 

6 

48 

16 

296 

42 

100 

2 

7 

2 

86 

82 

84 

DinobryoD, 

MftllomoDM,        .... 

Perldinium, 

Uroglena, 

0 
0 

4 
0 

82 
0 

12 
0 

16 
0 
0 
0 

228 
0 
2 
0 

1 

0 

0 

40 

06. 

0 
0 
2 
0 

0 
8 
2 
0 

0 
0 
0 
0 

24 
2 

0 
0 

0 

24 

2 

0 

0 

80 

0 

0 

Vermes, 

0 

t 

0 

0 

0 

0 

0 

0 

4 

4 

0 

Orustacea, 

0 

0 

pr. 

0 

pr. 

0 

0 

0 

pr. 

6 

pr. 

Ml9C€llaniou$,  Zo'dglauk,  • 

6 

5 

0 

40 

0 

16 

10 

10 

5 

20 

100 

10 

Total, 

12 

01 

10 

870 

ifita 

171 

256 

■■ — 

88 

61 

202 

280 

TOO 

Chemical  Examination  of  Water  from  the  Middle  Reservoir  of  the  Winchester 

Water  Works, 

[Parts  per  100,000.] 


1 

KKSIDnS  OH 

^ 

g 

Appsaeavox. 

EVAPOSA- 

Ammohia. 

NiTBO«av 

^ 

• 

TXON. 

▲s 

i 

• 

e 

Albamlnoid. 

1 

^ 

^ 

• 

<l 

1 

• 

1 

1 

i 

• 

J 

• 

i 

e 

1 

& 

1 

1 

1 

1 

H 

r 

1 

1 

s 

1^ 

00 

§ 

% 

s 

1 

iser. 

18262 

Jan.  13 

Dietlnot. 

Cons. 

.50 

0.80 

8.00 

.0014 

.0000 

.0410 

.0106 

.52 

.0100 

.0001 

.66 

1.1 

18428 

Feb.    2 

Slight. 

V.  slight. 

.46 

8.95 

2.20 

.0044 

.0448 

.0860 

.0098 

.38 

.0100 

.OOOO* 

.04 

1.1 

18087 

Mar.    2 

Slight. 

V.  slight. 

.45 

4.45 

2.20 

.0014 

.0448 

.0880 

.0002 

.42 

.0180 

.0000 

.TO 

1.1 

18060 

Apr.    0 

Dietlnot. 

Slight. 

.48 

8.45 

1.50 

.0000 

.0402 

.0838 

.0154 

.35 

.0080  .OOOO! 

.56 

0.9 

10105 

May    4 

V.  slight. 

V.  slight. 

.40 

8.05 

1.90 

.0012 

.0504 

.0800 

.0144 

.31 

.0250  OOOO! 

.87 

1.8 

19375 

Juoe  2 

Slight. 

Slight. 

.45 

8.90 

1.00 

.0008 

.0340 

.0268 

.0072 

.31 

.0080 

.0000 

.68 

1.0 

10718 

Jaly    0 

Dletlnct. 

Slight. 

.84 

8.06 

1.05 

.0070 

.0880 

.0200 

.0090 

.32 

.0000 

.0000; 

.68 

1.0 

10080 

Aag.   8 

Dietlnot. 

Coos. 

.40 

4.05 

2.05 

.0110 

.0500 

.0864 

.0226 

.30 

.0080 

.0000 

.01 

1.8 

20887 

Sept.  7 

Dietlnot. 

Gods. 

.83 

5.80 

8.10 

.0008 

.1120 

.0412 

.0708 

.42 

.0000 

.0000; 

.66 

1.0 

20727 

Oct.     6 

Slight. 

Slight. 

.82 

4.05 

2.10 

.0004 

.0424 

.0852 

.0072 

.80 

.0020 

.0000 

.52 

1.4 

21084 

Nov.    2 

DUtlnot. 

Slight. 

.45 

4.10 

2.80 

.0080 

.0710 

.0402 

.0808 

.80 

.0080 

.0001, 

.48 

1.8 

21448 

I>eo.    0 

V.  slight. 

V.  slight. 

.81 

8.75 

1.05 

.0016  .0424  .0874 

.0050 

.40 

.009U 

.0004 

1 

.61 

1.8 

Averages  by  Tears. 

. 

1805 

^^ 

^^ 

.41 

4.84 

2.58 

.0054 

.0008 

.0402 

.0281 

.41 

.0005 

.OOOl' 

.70 

1.8 

• 

1800 

- 

- 

.41 

4.46 

2.28 

.0004 

.0524 

.0878 

.0161 

.80 

.0058 

.0000, 

.00 

1.8 

^ 

1807 

" 

" 

.41 

4.22 

2.15 

.0028 

.0541 

.0850 

.0182 

.88 

.0087 

.0000 

1 

.68 

1.2 

NoTB  to  analyses  of  1807:  Odor  in  Febrnary  and  April,  dlsttnekly  fishy;  at  other  times,  distinctly 
vegetable  and  occasionally  grassy.    On  heating,  a  fishy  odor  was  developed  in  the  Janoary  and  Jane 

samples,  and  a  grassy  or  monldy  odor  in  some  of  the  other  samples. The  samples  wore  ooUeded 

from  the  reservoir,  near  the  dam. 
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WINCHESTSB  • 

Microscopical  Examination  oj  Water  from  the  Middle  Reservoir  of  the  Winchester 

Water  Works. 

[JSfnvahn  of  org»nUiiia  p«r  eabic  eantlmeUr.] 


1S97. 


Jan. 


Feb. 


Mat. 


Apr. 


May. 


JniM. 


July. 


Aag. 


Sept. 


Oct 


Nov. 


Doc 


Day  of  examination, . 
Namber  of  aample,   . 


15 
183A2 


6 

18428 


18687,18006 


6 
10166 


4 
19876 


7 
10718 


4 
10080 


8 


8 


9088720727 


8 

21084 


6 

21448 


PLANTS. 

Dlatomaoeee,     .      .      .      . 

AsierioneUat  •  •  .  . 
Bynedra,      .       •       •       .       . 

CyanophyoecB,  .... 

Anabfl»na, 

CcBloephfl»riamt  .  •  •  . 
Mloroeyatia 

AlgflB 

DIetyoaplUBflnm, 
Protoeoeens,       .... 

Raphldiain, 

Boeoedeemae,  .... 
Belenaatram,  •  •  •  . 
Btanraatrnm,  •  .  •  . 
Btaaroffanla,       •       .       •       . 


16 
63 


0 
0 
0 


tie 

60 

76 

82 

60 

0 

0 

0 


16t 

82 
120 


0 
860 
0 
0 
0 
0 
0 


260 
608 


812 


0 
SO 
82 
0 
0 
0 


681 

124 
456 


0 
0 


684 


186 

16 
180 


0 
0 
0 


7 
11 

0| 
0 
0 


166 

0 

66 

156 
0 
0 
0 


156 

4 


0 
0 
0 


s 

0 

80 

272 

0 

4 
0 


224 
82 


60 
0 
0 


16 

5 
0 

4 
1 
0 
0 
0 


14 

6 

2 


4< 

88 

2 
2 


4t 

0 
18 
12 
0 
0 
0 
2 


24 

0 
8 


6,644 

6,800 
86 

8 


0 
16 

4 
0 
0 
12 
0 


106 

78 
28 


106 

64 

12 


4t6 

1,278 

824 

1,200 

24 

60 

60 

16 

824 

126 

0 

0 

82 

64 

102 

88 

0 

4 

0 

16 

28 

4 

72 

0 

86 
2 


14 

4 
8 

0 


104 

0 
30 
70 
4 
0 
0 
0 


ANIMAL8. 
Bblxopoda, 

Infusoria, 

Oryptomonaa,     .       •       .       . 

Dinobryon, 

Mallomonaa 

Peridtnlam,  •  •  •  . 
Bapbldomonas,  •  .  .  . 
Traeheloaonaa,  •  •  •  . 
XJroglana,    •       .       • 

Vermes, 

Crostaoea, 

MUeeltaneotUt  Zodgkaa,  . 

Total, 


0 
7 
0 
20 
56 
4 
5 


27 


776 

0 
864 

4 

168 

172 

48 

10 


16 
0 


66 

0 

21 

1 

8 

10 

4 
0 


1 
0 


0 
18 

0 
8 

0 
1 
0 


68 


0 

8 
2 

1 
0 


pf. 


1| 


10 

1,100 

0 

0 

11 

0 
0 


0 
0 
0 
0 
0 
0 
0 


M 


0 
0 
20 
0 
0 
6 
0 


pr. 


108 

0 
0 
0 
0 
0 
104 
0 


12 

0 

0 
2 
0 
0 

8 


pr, 


0 
0 
0 
0 
0 
0 
0 


pr. 


40 


60 


120 


100 


120      6 


480 


1,866 


1,264 


1,278 


601 


1,826 


450 


6,0061,064 


1,642 


207 


Watbb  Supply  op  Winthbop. 

(See  Revere.) 


840 
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WOBFRN. 


Wateb  Supply  of  Woburn. 


Chemical  Examination  of  Water  from  the  FiUer-gdUery  of  the  Woburn  Water 

Works, 


[Parts  per  100,000.] 

Date  of 

Collection. 

APPBABAXrOB. 

§1 

AmoiriA. 

NiTBOOEV 

AS 

J 

• 

8 

• 

«i 

1 

i 

1^ 

1 

i 

c 

18S50 

1897. 

Jan.   26 

1 

'  None. 

None. 

.02 

10.00 

.0084 

.0026 

1.44 

.0220 

.0001 

.08 

.0000 

18M6 

Feb.  18 

i  None. 

None. 

.00 

10.80 

.0088 

.0032 

1.46 

.0170 

.0000 

.08 

.0000 

18838 

Mar.  23 

,  None. 

None. 

.00 

0.80 

.0046 

.0026 

1.48 

.0860 

.0000 

.08 

.0000 

10087 

Apr.  21 

'  None. 

None. 

.02 

10.00 

.0066 

.0024 

1.80 

.0280 

.0000 

.08 

.0000 

10200 

May  10 

None. 

None. 

.00 

0.60 

.0002 

.0068 

1.86 

.0270 

.0000 

.04 

.0040 

10403 

Jane  16 

None. 

None. 

.00 

0.70 

.0046 

.0088 

1.27 

.0220 

.0000 

.04 

.0090 

10847 

July  21 

None. 

None. 

.00 

0.00 

.0036 

.0026 

1.31 

.0190 

.0000 

.03 

.0010 

20143 

Ang.  18 

None. 

None. 

.00 

10.10 

.0062 

.0040 

1.31 

.0140 

.0000 

.06 

.0040 

20008 

Sept.  22 

None. 

None. 

.00 

10.40 

.0050 

.ooao 

1.81 

.0100 

.0000 

.02 

.0010 

90010 

Oct.  20 

None. 

None. 

.02 

10.00 

.0046 

.0022 

1.32 

.0220 

.0000 

.06 

.0010 

21282 

Nov.  17 

None. 

V.allght. 

.02 

10.00 

.0040 

.0024 

1.33 

.0120 

.0000 

.06 

.0010 

21663 

Deo.  22 

V.  slight. 

V.ellgbt. 

.04 

10.10 

.0042 

.0080 

1.38 

.0210 

.0001 

.03 

.0000 

Averages  by  Tears, 


1888 

. 

. 

.00 

12.00 

.0012 

.0082 

2.60 

.0346 

.0000 

- 

. 

• 

- 

1880 

- 

- 

.00 

10.84 

.0010 

.0022 

2.07 

.0872 

.0000 

- 

- 

- 

- 

1800 

- 

- 

.01 

11.06 

.0012 

.0023 

1.01 

.0481 

.0000 

- 

• 

- 

1801 

- 

- 

.00 

10.86 

.0006 

.0016 

1.70 

.0668 

.0000 

- 

- 

- 

1802 

- 

- 

.00 

U.27 

.0012 

.0024 

1.06 

.0642 

.0000 

- 

- 

- 

1803 

- 

- 

.00 

11.60 

.0022 

.0018 

2.04 

.0447 

.0000 

.06 

.0004 

- 

1804 

- 

- 

.01 

11.02 

.0026 

.0018 

1.04 

.0262 

.0000 

.06 

.0021 

- 

1606 

- 

- 

.01 

10.82 

.0081 

.0022 

1.74 

.0804 

.0000 

.08 

<002S 

- 

1806 

- 

- 

.01 

10.48 

.0088 

.0081 

1.66 

.0242 

.0000 

.04 

.QUI 

- 

1807 

- 

- 

.01 

10.06 

.0041 

.0082 

1.36 

.0208 

.0000 

.04 

.0012 

NoTK  to  analyses  of  1807 :  Odori  none.    A  faintly  unpleasant  odor  was  developed  in  two  of  the 
samples,  on  heating.^— The  samples  were  oolleeted  from  the  fllter-gallery. 
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WOBtTKX. 


Chemical  Examination  of  Water  from  Horn  Pdnd,  Wobum. 

[PArts  per  100,000.] 


1 

BK8IDCK  OM 

EVAPOBA- 

TIOM. 

AMMOVIA. 

1 

1.00 

NlTBOOBH 
A8 

1 

• 

1 

1 

1 

■ 

r 

i 

Albuminoid. 

• 

1 

• 

1 

a 

H 

t 

1 
il 

00 

1 

18349 

Jan.  26 

Slight. 

V.  alight. 

.40 

9.26 

8.46 

.0070 

.0860 

.0800 

.0060 

.0760 

.0006 

.49 

2.7 

18M5 

Feb.  18 

V.  alight. 

V.  alight 

.86 

8.46 

2.00 

.0070 

.026i 

.0202 

.0062  ,1.16 

1 

.0600 

.0005 

.41 

3.0 

18887 

Mar.  28 

SUgbt. 

Slight. 

.40 

7.20 

2.90 

.0006 

.0800 

.0102 

.0108 

1.02 

1 

.0700 

.0027 

.40 

2.9 

10066 

Apr.  21 

Diitloet. 

Cona. 

.66 

6.76 

1.06 

.0086 

.0812 

.0178 

.0184  0.89 

.0600 

.0011 

.46 

2.7 

19280 

May  10 

Blight. 

Cona. 

.42 

7.06 

2.06 

.0006 

.0804 

.0212 

.0092  0.96 

.0400 

.0012 

.66 

2.7 

10402 

June  16 

Diatlnet. 

Slight. 

.44 

7.66 

2.80 

.0066 

.0816 

.0202 

.0114 

0.78 

.0400 

.0006 

.69 

8.0 

19646 

Jaly  21 

Dlatlnet. 

Cona., 

.40 

8.86 

2.80 

.0080 

.0610 

.0264 

.0266 

1.06 

.0400 

.0018 

.68 

3.4 

20142 

Aug.  18 

Dlatloet. 

green. 
Slight. 

.82 

7.00 

1.00 

.0018 

.0638 

.0260 

.0278 

1.06 

.0080 

.0000 

.47 

3.2 

20607 

Sept.  22 

Slight. 

Gone. 

.88 

8.20 

2.06 

.0016 

.0860 

.0226 

.0184 

1.06 

.0000 

.0000 

.42 

3.6 

20009 

Oct.  20 

Blight. 

Slight. 

.42 

8.16 

1.06 

.0076 

.0408 

.0210 

.0198 

1.04 

.0280 

.0002 

.48 

3.6 

2I2S1 

Not.  17 

BUght. 

Cona. 

.86 

7.00 

2.90 

.0106 

.0208 

.0286 

.0062 

1.11 

.0180 

.0007 

.40 

4.0 

21662 

Deo.  22 

Slight. 

Cona. 

.47 

8.00 

1.00 

.0082 

.0802 

.0222 

.0080 

1.13 

.0880 

.0006 

.48 

3.6 

Average$  by  Tears, 


• 

1888 

. 

m. 

.82 

11.28 

1.71 

.0186 

.0888 

- 

- 

2.98 

.0698 

1 
.0016 

- 

- 

- 

1880 

- 

- 

.80 

8.87 

2.08 

.0092 

.0676 

.0216 

.0160 

1.98 

.0498 

.0016' 

- 

m 

- 

1890 

- 

- 

.27 

10.76 

2.07 

.0080 

.0880 

.0211 

.0169 

1.93 

.0642 

.0008 

- 

3.4 

- 

1891 

- 

- 

.22 

8.90 

2.06 

.0129 

.0468 

.0287 

.0216 

1.76 

.0602 

.0009 

- 

2.9 

- 

18BS 

- 

- 

.26 

10.67 

2.18 

.0110 

.0668 

.0216 

.0142 

2.42 

.0621 

.0008 

- 

3.8 

- 

1808 

- 

- 

.80 

9.88 

2.61 

.0061 

.0466 

.0247 

.0208 

2.10 

.0472 

.0009 

.46 

3.2 

- 

1894 

- 

- 

.88 

9.08 

1.98 

.0066 

.0292 

.0184 

.0108 

1.84 

.0404 

.0009 

.40 

3.8 

- 

1806 

- 

- 

.86 

9.48 

2.84 

.0087 

.0297 

.0206 

.0002 

1.63 

.0628 

.0014 

.48 

8.4 

- 

1806 

- 

- 

.27 

8.27 

2.48 

.0048 

.0821 

.0199 

.0122 

1.18 

.0476 

.0010 

.30  3.1 

1 

- 

1897 

- 

- 

.41 

7.96 

2.80 

.0062 

.0666 

.0224 

.0181 

1.02 

.0989 

.0008 

.48  8.2 

1 

NOTB  to  analyiea  of  1897 :  Odor,  generally  diatlnetly  Tegetable,  and  ooeaalonally  mouldy  and  gratty. 
-  The  aamplee  were  eollected  from  the  pond,  at  iti  oatlet,  1  foot  beneath  the  earface. 
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WOBTJRN. 

Microscopical  Examination  of  Water  from  Horn  Pond,  Wobum, 

•  [Number  of  OTfaniami  per  onbic  eentlmeter.] 


ANIMALS. 

Rhizopoda,  Aroella,  . 

Infusoria,     .      .  • 

Oiyptomonai,     •  • 
Traohelomonaa,  . 

ZoQthamoinm,     .  . 


VermeSt 


CruBtacea. 


1897. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aog. 

StpL 

Oct 

Hot. 

Dee. 

Day  of  ezamioatloD, . 

29 

SO 

25 

22 

20 

19 

28 

19 

28 

22 

18 

28 

Nnmber of lample,    .       .     -. 

18849 

18546 

18887 

19086 

19280 

19492 

19846 

20143 

20607 

20900 

21281 

21662 

PLANTH. 

Diatomacess,     . 

144 

248 

611 

4,865 

16,440 

50 

1,t24 

72 

608 

288 

1,174 

1,236 

Aiteriooella, 

Fragilaria,    .... 
Melosira,      .... 
Byoedra,      •       •       •       . 
Tabellarla 

286 
0 
0 
8 
0 

240 
0 
8 
0 
0 

676 

12 

12 

8 

8 

4,616 

0 

20 

880 

9 

0 

0 

0 

1,840 

13,600 

0 
0 
0 
60 
0 

0 
0 
0 

0 
70 
0 
2 
0 

0 

820 

80 

72 

0 

166 

82 

20 

80 

0 

786 

62 

0 

876 

0 

8 

47 

26 

1,162 

Cyanophycen,  . 

0 

0 

0 

0 

t6 

8t6 

544 

188 

too 

1t8 

19 

0 

ADabasna,     .... 
CJathrocystli, 
Coalotpbserlam,  •       .       . 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

22 
4 

0 

820 
0 
6 

406 

84 

112 

124 

8 

66 

62 

0 

148 

108 

0 

20 

18 
0 

1 

0 
0 
0 

Aifir» 

to 

1 

It 

17 

8t 

446 

96t 

166 

178 

12t 

188 

65 

CoBmarlnm, 

Protococcni, 

Raphidhim, .       •       •       . 

Bcenedeimai, 

Btauraatrum, 

0 
90 
0 
0 
0 

0 
0 
0 

1 

0 

4 

8 
0 
0 
0 

0 
16 
0 
0 
2 

4 

0 

0 

24 

2 

68 
112 
162 

60 
0 

0 
28 

0 
800 
132 

84 
48 

0 

26 

8 

10 
96 

0 
60 

4 

60 

0 

16 

86 

4 

1 
87 

2 
92 

1 

0 
6 

2 

28 

0 

0 

8 

0 

0 

0 

2 

18 

t1 

9 

88 

0 
8 
0 

8 

10 

0 

0 
9 
0 

0 
8 
0 

84 
2 
0 

0 

1 

1 

1 

0 

0 

0 

0 

0 

pr. 

10 

0 

0 

10 


14 

0 
8 
0 


pr. 


0 

0 
0 


pr. 


14 
0 

10 

0 


pr. 


48 

0 
48 

0 


pr. 


185 

0 

ISO 

0 


0 

6 


0 


0 


Miscellaneouit  ZoSglcea,  .       . 


120 


ItO 


80 


18 


40 


to 


to 


10 


n 


10 


Total, 


886 


766 


4,892 


16,676 


847 


2,792 


460 


920 


698 


1*491 


1,288 


No.  34.]    EXAMINATION  OF  WATER  SUPPLIES. 
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WOBCESTEB. 


Wateb  Supply  of  Woroesteb. 


Leicester  Supply.—  Chemical  ExamincUion  of  Water  from  Lynde  Brook  Storage 

Beservair, 

[Parte  per  100,000.] 


i 
1 

Appbaravcb. 

Kbsiddk  on 

£yAPOR4- 

nov. 

AmioinA. 

.21 
.21 

NinooKN 
Aa 

1 

s 

1 

1 

1 

• 

«i 

1 

H 

Lots  on 
Ignition. 

1 

Albuminoid. 

1 

i 

1 

1 

1 

Sus- 
pended. 

i 

a 

I 

a 

18288 
18617 

1807. 

Jan.  18 

Feb.  16 

DlittDOt, 

clayey. 
Slight. 

Oona.y 

aandy. 
V.allgbt. 

.40 
.80 

8.66 
8.00 

0.80 
0.06 

.0004 
.0018 

.0106 
.0166 

.0106 
.0188 

.0002 
.0018 

.0070 
.0160 

.0002 
.0000 

.44 

.88 

0.0 
0.6 

18784 

Mar.  16 

Slight. 

V.ilight. 

.86 

8.26 

0.06 

.0080 

.0188 

.0124 

.0014 

.22 

.0120 

.0001 

.86 

0.6 

10076 

Apr.  20 

Slight. 

Gone. 

.80 

2.66 

0.06 

.0018 

.0164 

.0188 

.0026 

.16 

.0100 

.0001 

.87 

0.6 

10272 

May  18 

V.  alight. 

V.iUght. 

.28 

2.60 

0.80 

.0008 

.0170 

.0162 

.0018 

.17 

.0080 

.0000 

.80 

0.6 

10478 

June  16 

V.  alight. 

V.  alight. 

.26 

8.86 

1.06 

.0022 

.0264 

.0168 

.0086 

.10 

.0000 

.0001 

.87 

0.6 

10880 

Jaly  20 

V.ilight. 

V.allgbt. 

.86 

2.06 

1.20 

.0066 

.0174 

.0166 

.0008 

.10 

.0000 

.0000 

.42 

0.8 

20120 

Aug.  17 

None. 

V.ilight. 

.44 

8.60 

1.86 

.0086 

.0188 

.0168 

.0080 

.16 

.0020 

.0000 

.60 

0.6 

20680 

Sept.  21 

V.ilight. 

V.allgbt. 

.00 

4.40 

2.26 

.0224 

.0268 

.0238 

.0080 

.16 

.0080 

.0000 

.47 

1.1 

20600 

Oct.  10 

Slight. 

V.allgbt. 

.60 

8.80 

1.66 

.0188 

.0100 

.0170 

.0020 

.16 

.0280 

.0000 

.44 

1.0 

21262 

Not.  16 

Decided. 

OoDa. 

.60 

8.66 

1.60 

.0120 

.0266 

.0228 

.0088 

.22 

.0080 

.0001 

.68 

1.0 

21661 

Dee.  28 

Decided. 

Ueavy. 

.68 

8.60 

1.60 

.0074 

.0214 

.0166 

.0028 

.28 

.0120 

.0001 

.47 

1.1 

Averages  by  Tears, 


- 

1888 

- 

.24 

2.64 

0.86 

.0087 

.0161 

• 

- 

.14 

.0066'. 0001 

- 

- 

- 

1880 

- 

- 

.24 

2.64 

0.60 

.0080 

.0167 

.0188 

.0020 

.16 

.0068 

.0001 

- 

- 

- 

1800 

- 

- 

.21 

3.07 

1.16 

.0026 

.0182 

.0107 

.0026 

.14 

.0078*. 0001 

- 

0.0 

- 

1801 

- 

- 

.24 

2.88 

1.08 

.0046 

.0126 

.0101 

.0026 

.12 

.0074  .0001 

- 

0.7 

- 

1802 

- 

- 

.26 

2.00 

1.16 

.0038 

.0130 

.0118 

.0026 

.16 

.0106 

.0000 

- 

0.8 

- 

1808 

- 

- 

.26 

2.66 

0.08 

.0086 

.0162 

.0122 

.0080 

.16 

.0066 

.0001 

.86 

0.6 

- 

1804 

- 

- 

.86 

8.87 

1.00 

.0066 

.0180 

.0117 

.0022 

.18 

.0108 

.0000 

.86 

1.2 

- 

1806 

- 

• 

.88 

8.68 

1.80 

.0088 

.0161 

.0188 

.0028 

.20 

.0116 

.0000 

.46 

1.2 

- 

1806 

- 

- 

.20 

2.06 

1.27 

.0006 

.0168 

.0188 

.0026 

.18 

.0064 

.0000 

.88 

0.8 

- 

1807 

-• 

- 

.44 

8.81 

1.26 

.0068 

.0101 

.0164 

.0027 

.1. 

.0087 

.0001 

.42 

0.8 

NoTB  to  analyaea  of  1807 :  Odor,  generally  dletinetly  vegetable;  of  the  laai  aample,  none,  becoming 

faintly  mnaty  on  beating. The  aamplee  were  collected  from  the  reeerrolr,  near  the  gate^honae.  about 

1  foot  beneath  the  enrface. 

Vbr  monthly  record  of  helghta  of  water  In  thU  reaerrolr,  aee  page  860. 
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WORCESTER. 

Leicester  Supply.  —  Microscopical  Examinaiion  of  Water  from  Lynde  Brook 

Storage  Reservoir, 

[Namber  of  organiama  per  enble  eentliDeter.] 


1897. 


Jan. 


Feb. 


ICar. 


Apr. 


May. 


June. 


Julj. 


Aug. 


Sept. 


Oct 


Nov. 


Dee. 


Day  of  examination,  • 
Number  of  lample,    . 


PLANTS. 
Dlatomacen, 

Meloilra,       • 


Cyanophycen, 

Anabaenai     . 


AlffflB. 

Btanrogenla, 


SO 
18288 


19 
18617 


17 
18784 


22 

19076 


19 
19272 


16 
19478 


22 

19689 


18 

20129 


22 


21 


2068920800 


17       24 
21262^1661 


4 
0 

0 

0 

4 

0 


f 

0 

0 
0 

0 
0 


0 
0 

0 
0 

0 
0 


n 

19 

8 

0 

0 

0 

0 

0 

0 

10 

0 

0 

0 

0 

1 

8 

0 

6 

0 

0 

8 

0 

no 

S80 

216 
216 


0 

It 

104 

82 

50 

0 

8 

70 

60 

0 

0 

0 

0 

12 

0 

0 

0 

0 

4 

0 

16 

3 

% 

10 

8 

0 

8 

0 

0 

0 

I 

0 

0 

0 

0 
0 


ANIMALS. 
Rhlzopoda,  Aotlnophryi, 

Infusoria* 
DlDObryon,  . 

Vermes,  .... 


1 
0 


6 

0 


8 

1 


0 

0 

1 

0 

0 

0 

0 

0 

1,166 

82 

186 

4 

0 

0 

1,160 

76 

100 

0 

0 

0 

» 

0 

0 

0 

40 

6 

15 

3 

15 

25 

0 

4 
0 


if<«c«/2an«0K«,  ZodglcBa,  . 


3 


50 


10 


20 


100 


Total, 


12 


66 


18 


43 


87 


646 


20 


1.196 


191 


286 


87 


106 


Leicester  Supply.  —  Chemical  Examination  of  Water  from  Kent  Reservoir  on 

Kettle  Brook  in  Leicester, 


[ParU 

per  100,000.] 

* 

1 

a 

APPBABAHCB. 

RK8IDUK  OH 

EVAPORA- 

TIOR. 

AMvonA. 

i 

i 
6 

.21 
.20 
.14 

.20 

NiTSOOBll 

AB 

m 

1 

1 

«i 

1 

1 

it 

r 

1 

AlbamlnoM. 

1 

1 

I 

1 

1 

00 

1 

18286 
18786 
19077 

1887. 

Jan.    IS 
Mar.  16 

Apr.  20 

Slight. 
V.  alight. 
V.  alight. 

V.iUght. 

Slight. 

V.iUght. 

.80 
.87 
.88 

.88 

4.20 
3.06 
2.46 

1.86 
1.06 
0.80 

.0014 
.0020 
.0006 

.0018 

.0102 
.0148 
.0160 

.0187 

.0102 
.0188 
.0130 

.0128 

.0000 
.0010, 
.0080' 

.0014 

.0160 
.0120 
.0070 

.0113 

.0002 
.0000 
.0001 

.0001 

.82 
.42 
.44 

1.1 
0.0 
0.6 

Av. .. 

8.28 

1.07 

.30 

0.8 

Odor,  dlatloetly  vegetable. The  aamplea  were  ooUeeted  from  the  reeerrolr  at  the  gateJionM^  1 

foot  beneath  the  aurface. 

Microscopical  Examination, 

No.  18286.  Dlatomaoes,  Jf <«rioneIto,  2.  Infuaorla, /Xnoftfyon,  2; /VrfiUnltim,  1.  HtooelluMOiifl, 
Zo6fflaa,  10.    Total,  16. 

No.  18786.  Dlatomaoe«,  ^ne<ia,  1;  Meloiira,  8;  2ntz$ehia,l;  Synedra,  %;  TVifteUorio,  10.  Info- 
■oria,  Dinobryon,  16;  Mbnam,  1;  PnHdiniumt  1.    Toul,  68. 

No.  19077.  Dlatomaceie,  AtUrionella,  14;  MeioHra,  22;  Meridian,  2;  Pifmularia,  1;  SmrirtUa,!; 
SifnedratiB;  Tubeilaria,  2T .  AlgaB,  iZScrpAicfium,  1.  Infaeorla,  Otyptomana»,l;  IHnobrifon,  !^;  Mdila- 
tnonatt  1;  Peridinium,  8;  Raphidomona$,  2.  Vermea,  RotaiorUin  ooa,  1.  Miaortlaneona,  ZodglmatfO. 
Total,  129. 


No.  84.]    EXAMINATION  OF  WATER  SUPPLIES. 
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WORCESTER. 

Leicesteb  Supply.  —  Chemieal  Examination  of  Water  from  Mann  JReservoir  on 

Kettle  Brooke  Leicester, 

[Parti  per  100,000.] 


RaaiDua  on 

• 

^s 

Appkakaxob. 

ISTArOKA- 

AmioaiA. 

NiTBOoxa 

^ 

TIOH. 

Aa 

a 

i 

Albaminold. 

i 

6 

'5 

4i 

^ 

1 

• 

1 

• 

1 

6 

i; 

0 

i 

1 

1 

1 

1 

1 

1 

r 

1 

H 

1 

a 

CD 

i 

S 

1 

1807. 

18619 

Feb.  10 

V.  alight. 

V.  alight. 

.88 

8.60 

1.06 

.O0;vj  .0108  .0096 

.0012 

.18 

.0180  .0000 

.86 

0.9 

1878S 

Mar.  16 

V.  slight. 

Slight. 

.42 

8.80 

1.86 

.0016  .uiael.oioo 

•0006 

.22 

.0120  .0000 

.48 

0.6 

1W71 

May  18 

Blight. 

V.illght. 

.88 

2.66 

1.16 

.0008 

.0240 

.0172 

.0068 

.14 

.0030  .0001 

.46 

0.6 

1M70 

Jane  15  i 

V.tUgbt. 

V.illght. 

.41 

8.40 

1.60 

.0012 

.0206 

.0146 

.0060 '.00 

.0100.0000 

.64 

0.6 

10838 

jQly  20  1 

V.  Blight. 

V.  alight. 

.47 

8.06 

1.86 

.0020 

.0220 

.0102 

.0028;  .14 

.0080,  .0000 

.59 

1.0 

S0181 

Aug.  17 

V.  alight. 

V.  Plight. 

.42 

8.20 

1.60 

.0012 

.0202 

.016-2 

.0060  .14 

.0020.0000 

.64 

0.8 

20600 

Sept.  21 

Blight. 

Blight. 

.42 

8.80 

1.66 

.0008 

.0240 

.0188 

.0052,. 16 

.0000 

.0000 

.60 

0.8 

80680 

Oct.  19 

V.  alight. 

Blight. 

.40 

8.00 

1.40 

:ooo2 

.0212 

.0170 

.0042  .16 

.0020 

.0000 

.60 

1.0 

21261 

Not.  16 

V.  alight. 

Blight. 

.41 

8.80 

1.70 

.0020 

.0214 

.0182 

.0082  >. 28 

.0050 

.0001 

.62 

l.l 

21650 

Dec.  28 

Blight. 

Blight. 

.48 

8.06 

1.46 

.0014 

.0176 

.0158 

.0018  .26 

.0160 

.0000 

.46 

1.7 

Averages  by  Tears, 


1896 
1896 
1897 


.60 
.36 
.41 


8.66 
8.16 
8.22 


1.67 
1.89 
1.41 


.0064 
.0041 
.0014 


.0284 
.0208 
.0195 


.01671.0047 
.01611.0042 
.01581.0087 


.18 
.14 
.17 


.0087'. 0000 
.0078.0000 
.0071 .0000 


.00 
.50 
.49 


1.0 
0.9 
0.9 


KoTB  to  analyiee  of  1897 :  Odor,  vegetable  aod  oooaalonally  nnpleaaant.  ^— >  The  eamplea  were 
oolleeted  from  the  reaervolr,  near  the  dam,  1  foot  beiiiath  the  aarfaee. 


Leicester  Supply.  —  Microscopical  Examination  of  Water  from  Mann  Beservoir 

on  Kettle  Brook,  Leicester, 

[Nnmber  of  organlama  per  ouhle  centiineter.] 


1897. 


Fab. 


Mar. 


liay. 


Jona. 


July. 


Aug. 


Sept. 


Oct. 


Nov. 


Dee. 


Day  of  ezamlDation, 
Nnmber  of  aample, 


19 
18619 


17 
18788 


19 
19271 


18 
19476 


22 
19888 


18 
20181 


88 
80600 


21 
20880 


17 
21861 


24 
21660 


PLANTS. 

Dlatomaoeee,  .      .      .      . 

Aaterlonella,   •       .       .       . 

Meloalra, 

Synedra, 

CyanophyoecB,  AnabMoa,    . 

▲lff» 

Baphidtam 


0 
0 
0 


0 
0 


0 
0 

4 


0 
176 
184 


0 
0 


1 
0 


166 

0 
82 
28 


62 


0 
66 

10 


t 

0 


86f 

16 

108 
8 


44 

0 
0 


1,174 

68 

1,040 

8 


800 

46 

166 

40 


tt8 

128 
16 
62 


fO 
0 


68 

88 


8 


8 

0 
1 


0 

0 


346 
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WOBCESTEB. 

Leicester  Supply.  —  Microscopical  Examination  of  Water  from  Mann  Beservoir 

on  Kettle  Brook,  Leicester — Concluded. 

[Number  of  orgftnismi  per  cable  oenUmeter.] 


1897. 

Feb. 

Mar. 

Max. 

June. 

Jaly. 

Ang. 

Sept 

Oct. 

KOT. 

Dee. 

ANIIfALS. 

Infusoria, 

8 

10 

88 

4 

96 

64 

198 

sro 

80 

1 

Dinobryon 

Perldlnlom, 

1 
0 

10 
0 

0 

0 

06 
0 

60 
8 

184 

0 

804 

S 

70 
0 

0 

1 

Vermes, 

1 

0 

0 

0 

8 

t 

0 

4 

t 

0 

Crustaoea.  Boimlna, 

0 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

if{«c«//ane<nif ,  Zooglooa,       .       •       . 

86 

0 

60 

70 

46 

to 

10 

to 

16 

6 

Total 

88 

14 

M7 

208 

S80 

887 

1,402 

760 

850 

0 

Leicester  Supply.  —  Chemical  Examination  of  Water  from  Bottomly  Pond  on 

Kettle  Brook,  Paxton, 


[ParU  per  100,000.] 

KBSIDUB  OHJ 

i 

Appbabavob. 

EVAFOBA- 

AjOfOBIA. 

NITBOOBB 

s 

& 

TIOM. 

4 

AS 

B 

6 

1 

^ 

1 

§1 

r 

i 

Albamlnoid. 

s 

S 

1 

1 

1 

• 

60 

1 

1897. 

18284 

Jan.  18 

V.elight. 

V.  slight. 

.85 

4.15 

1.65 

.0018 

.0144 

.0144 

.0000 

.21 

.0080 

.0002 

.68 

1.1 

18518 

Feb.  le 

Blfgbfc. 

Slight. 

.40 

4.65 

1.60 

.0064 

.0818'. 0184 

.01841 

.U 

.0150 

.0000 

.55 

1.8 

18783 

Mar.  15 

Slight. 

Slight. 

.40 

8.25 

1.10 

.0020 

.0202^0142 

.0060 

.21 

.0160 

.0000 

.45 

0.5 

10075 

Apr.  20 

Blight. 

Coos. 

.40 

2.25 

1.80 

.0014 

.0280  .0160 

.0070 

.14 

.0070 

.0001 

.50 

0.6 

10270 

May  18 

V.  alight. 

V.  slight. 

.88 

2.25 

0.85 

.0000 

.0282 

.0184 

.0048 

.16 

.0080 

.0000 

.48 

0.8 

10475 

Jane  15 

V.illght. 

V.  Blight. 

.84 

8.80 

1.15 

.0006 

.0104 

.0160 

.0084 

.08 

.0060 

.0000' 

.51 

0.0 

10840 

July  20 

V.  slight. 

V.  slight. 

.40 

2.80 

1.25 

.0008 

.0224 

.0168 

.0056 

.18 

.0000 

.0000' .57 

0.8 

20182 

Aug.  17 

V.  slight. 

V.  slight. 

.48 

8.40 

1.55 

.0012 

.0280 

.0184 

.0046 

.12 

.0020 

.oooo; 

.01 

0.8 

20501 

Bept.  21 

Blight. 

Cone. 

.45 

8.05 

1.60 

.0010 

.0882 

.0214 

.0168 

.12 

.0020 

.0000 

.50 

0.6 

20801 

Oct.  10 

V.  slight. 

Slight. 

.40 

2.05 

1.60 

.0002 

.0908 

.0186 

.0022 

.16 

.0080 

.0001 

.47 

1.1 

21253 

Nov.  16 

V.  slight. 

Cons. 

.40 

2.80 

1.45 

.0016 

.0270 

.0212 

.0058 

.16 

.0080 

.0002 

.48 

0.8 

21652 

Dee.  23 

SUght. 

Cons. 

.68 

8.50 

1.50 

.0042 

.0228 

.0908 

.0020 

.19 

.0120 

.0000 

.54 

1.6 

Averages  by  Tears, 


1805 
1896 
1897 


.46 
.87 
.41 


8.51 
2.89 
8.20 


1.84 
1.48 
1.87 


.0056 
.0042 
.0018 


.0260 
.0190 
.0289 


.0228 
.0168 
.0179 


.0086 
.0081 
.0060 


.17 
.14 
.18 


.0057 
.0070 
.0068 


.0001 
.0000 
.0000 


.04 
.60 
.5S 


1.0 
0.7 
0.9 


NoTS  to  analyses  of  1807 :  Odor,  generally  faintly  vegetable,  oeeasloBally  motty.  On  beaUnf.  a 
fishy  odor  was  developed  in  the  May  and  Jane  samplee.  — -  The  samplee  were  ooUeeled  f  rwn  the  rtaer- 
volr,  near  the  dam,  1  foot  beneath  the  snrface. 
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WOBCESTEB. 

Leicester  Supply. — Microscopical  Examination  of  Water  from  Bottomly  Pond 

on  Kettle  Brooke  Paxton* 

[Komber  of  orfuiltma  per  eoUe  eentlmoter.] 


1897. 


Jan. 


r«b. 


Mw. 


Apr. 


Mar 


Jane. 


Jnly. 


Ang. 


Sept 


Oet 


Vox. 


Dec. 


Day  of  examination 

Kamber  of  aample,    •       •       .       . 

PLANTS. 
Dlatomace»,      .      .      .      . 

Aaterlonella,        •       .       •       . 

Oyclotalla, 

Bynedra,      .       .       .       .       . 

CyanophyoeSB,  Merlamopodla, 

»f 

ANIMALS. 
Bhlxopoda,  Areella,     . 

Infusoria 

Dlnobrron, 

Perldlnliim, 

VerxneB, 

Orustaoea.  Oyolopa,    . 

Jntof/ZaiMotM,  ZoSgloea*  .   • 

TOTALt 


90 
182841 


19 

18618 


17 


21 

10076 


19 
19270 


18 
19476 


2t 

18 

28 

21 

198402018220691 

20801 

81 

282 

204 

144 

0 

0 

16 

24 

60 

266 

42 

00 

0 

6 

44 

22 

0 

0 

0 

8 

1 

28 

18 

48 

17 


2126821062 


24 


1 

1 

0 

24 

1 

0 
0 

0 
0 

1 

0 
0 
0 

0 
0 
6 

0 

8 

8 

8 

0 

0 

8 

0 

141 

17 
0 


8 


87 

0 
88 

4 


68 

62 
266 


27 
2 
6 


1 
0 


0 
0 


418 

416 
0 


18 

0 

4 


8 


4t 

0 
40 


0 
268 


pr. 


8 


0 

1 


8 


0 

4 


14 

0 
0 


pr. 


0 
0 


21 

0 


1 

2 


8 


40 


16 


80 


20 


10 


20 


10 


2 


418 


198 


872 


87 


260 


206 


414 


4S 


348 
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WOBCESTEB, 

HoLDEN  Supply. 


Chemical  ExamineUion  of  Water  Jrom  Tainuck  Brook  Storage 

Reservoir, 


[P»rU  per  100,000. 

I 

• 

▲fpsasakcs. 

Bbsidub  ov 
Eyapora- 

TIOV. 

AMXOirzA. 

6 
.18 

NmoosH 
▲a 

1 

m 

1 

1 

4i 

1 

i 

6 

1 

Loss  on 
Ignition. 

1 

Albamlnold. 

1 

1 

■ 

1 

Sus- 
pended. 

1 

18282 

1897. 

Jan.  18 

Slight. 

Slight. 

.20 

2.45 

0.75 

.0008 

.0126 

.0100 

.0026 

.0080 

.0002 

.84 

0.6 

18510 

Feb.  16 

V.  alight. 

y.  slight. 

.28 

2.25 

0.75 

.0016 

.0152 

.0098 

.0054 

.20 

.0070 

.0000 

.80 

0.6 

18781 

Mar.  15 

V.  ■light. 

BUght. 

.25 

2.25 

0.60 

.0002 

.0114 

.0092 

.0022 

.20 

.0060 

.0000 

.81 

0.3 

19074 

Apr.  20 

Slight. 

BUght. 

.20 

1.75 

0.50 

.0008 

.0122 

.0108 

.0014 

.15 

.0000 

.0001 

.28 

0.6 

19269 

May  18 

V.  alight. 

y.  slight. 

.18 

1.45 

0.45 

.0000 

.0158 

.0108 

.0060 

.14 

.0000 

.0000^ 

.30 

0.2 

19474 

Jane  15 

None. 

y.  slight. 

.28 

2.40 

0.85 

.0000 

.0184 

.0106 

.0028 

.00 

.0050 

.0000 

.30 

0.2 

19837 

July  20 

y.  ■light. 

y.sught. 

.19 

1.90 

0.65 

.0022 

.0182 

.0154 

.0028 

.16 

.0000 

.0000 

.30 

0.5 

10180 

Aug.  17 

V.  ■light. 

y.  slight. 

.15 

2.00 

0.90 

.0010 

.0144 

.0118 

.0026 

.15 

.0020 

.0000 

.32 

0.5 

20588 

Bept.21 

y.  slight. 

Slight. 

.18 

2.15 

1.10 

.0004 

.0186 

.0150 

.0036 

.14 

.0000 

.0000 

.80 

0.3 

20888 

Oct.  19 

y.  slight. 

y.  slight. 

.20 

2.00 

1.00 

.0006 

.0190 

.0172 

.0018 

.15 

.0800 

.0000 

.24 

0.3 

21250 

Nov.  16 

y.  slight. 

Gods. 

.18 

2.85 

1.20 

.0004 

.0190 

.0156 

.0034 

.18 

.0080 

.0000 

.30 

0.8 

21649 

Dee.  28 

y.  slight. 

OODS. 

.80 

2.55 

1.15 

.0010 

.0160 

.0188 

.0022 

.22 

.0060 

.0000 

.32 

1.3 

Averages  by  Tears* 


. 

1888 

- 

- 

.17 

2.28 

0.75 

.0012  .0157 

- 

• 

1 
.12 

.0048 

.0001 

. 

.. 

- 

1889 

- 

- 

.19 

2.04 

0.57 

.0008  .0148 

1 

.0112 

.0031 

.12 

.0081 

.0001 

- 

- 

- 

1890 

- 

- 

.17 

2.68 

1.24 

.0007 

.0141 

.0102  .0080 

.18 

.0078 

.0001 

- 

0.9 

- 

1891 

- 

- 

.17 

2.80 

0.94 

.0024 

.0143 

.0102  .0041 

.11 

.0077 

.0001 

- 

0.4 

•« 

1892 

- 

- 

.20 

2.52 

1.08 

.0012.0142 

.0118  .0020 

1 

.12 

.0067 

.0000 

- 

0.5 

- 

1898 

- 

- 

.85 

2.45 

0.03 

.0020  .0182 

.0140*. 0042 

.14 

.0049 

.0000 

.86 

0.5 

- 

1894 

- 

- 

.20 

2.27 

0.85 

.0010  .0151 

1 

.0114  .0087 

.16 

.0082 

.0000 

.80 

0.4 

- 

1805 

- 

- 

.21 

2.88 

0.98 

.0012 

.0173 

.0130 

.0048 

.18 

.0068 

.0000 

.86 

0.5 

- 

1896 

- 

- 

.17 

2.00 

0.84 

.0008 

.0142 

.0109 

.0083 

.15 

.0064 

.0000 

.27 

0.4 

- 

1897 

- 

- 

.21 

2.12 

0.82 

.0007 

.0155 

.0125 

.0030 

.16 

1 

.0054 

1 

.0000 

.80 

1 

0.5 

NoTB  to  analyses  of  1807 :  Odor,  generally  faintly  vegetable,  becoming  frequently  stronger,  and  In 
February  and  May  also  fishy  on  heating. The  samples  were  oolleoted  from  the  reservoir,  at  the  gate- 
house, 1  foot  beneath  the  surface.  For  monthly  record  of  height  of  water  In  this  reservoir,  see  page  850. 
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WORCBSTEB. 

HoLDEM  Supply. — Micro9oop%cal  ExaminaHon  of  Water  from  TcUnuck  Brook 

Storage  Reeervoir, 

[Number  of  orguiiMiifl  per  enble  eeDtlmeter.] 


1897. 


Jan. 


r«b. 


Mar. 


Apr. 


llaj. 


Jane. 


Jslj. 


Aug. 


Sept 


Oet. 


Hot 


Dee. 


Day  of  ezamlnallon, 

Number  of  iample,  •       .       .       . 

PLANTS. 
Dlatomacen 

AateriooeUa,      •       .       .       . 

OycJotellat 

PragliaTla 

Meloelra, 

Sjoedrai 

T^bellarU, 

OyanophyceflBt .      .      .      • 
AnabMoa,  .       .       •       .       . 

AiflrsB 

Protoeocene,      •       .       .       . 
Raphidlnm 

ANIMALS. 

Bblsopoda, 

InftLsoria, 

DinobryoDf        •       •       •       . 
Uroglena* 

VermeSf 

Omstaoea, 

MUc4Uaiuou»,  ZoSglcsa, . 

TOTAL) 


SO 
18282 


19 
18616 


17 
18781 


SI 
10074 


19 
18360 


18 
10474 


S2 

10887 


18 


32 
30688 


31 

30888 


17 
31360 


34 
21640 


78 


0 
0 

13 
0 

84 


0 
0 


0 
6 


0 

0 

fTt 

584 

460 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

8 
0 
0 

136 
6 

183 

86 

0 

100 

166 

376 

88 

0 

0 

78 

1 

303 

0 

8 

0 

0 

0 

0 

0 

0 

St 

1 

0 

18 

t 

0 
0 

1 

0 

0 
0 

0 
0 

0 

8 

0 

0 

970 

Its 

ito 

461 

9 

068 
0 

130 
0 

130 
0 

480 

0 
0 

1 

1 

0 

1 

0 

0 

0 

pr. 

14 
0 
0 
6 
1 
8 


8 

0 


0 
0 


434 

8«t 

484 

198 

368 

06 

84 

68 

3 

104 

6 

4 

8 

8 

14 

0 

38 

106 

816 

180 

10 

36 

18 

66 

134 

0 

44 

60 

18 

0 

8 

0 

10 

0 

0 

0 

10 

18 

186 

170 

0 

6 

14 

148 

8 

13 

116 

16 

187 

16 

0 

0 

110 

34 
8 


0 
0 

18 

18 
0 


18 

17 
0 


1 

0 

t 

0 

10 

If 

14 

8 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

f 

4 

pr. 

0 

pr. 

pr. 

It 

8 
0 


0 
0 


10 


46 


40 


80 


IB 


to 


t9 


118 


1,008 


136 


1,118 


608 


n 


477 


406 


661 


487 


101 
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WOBC£ST£B. 

Record  of  Height  of  Water  in  Leicester  and  Holden  Storage  Reservoirs  on  the  First 

of  Each  Month  in  1897^ 

NoTB.— Leieester  Reservoir,  lielght  of  roIlw»y,  87.40  feet;  Holden  Beeerrolr,  height  of  rollway, 
80.10  feet. 


Datk. 

Hbioht  or  Watcb. 

« 

Datb. 

HSIOHT  0#  WaTSB. 

Leicester 

Holden. 

Ldcester. 

Holdea. 

1897. 

Feet. 

Feet. 

1897. 

Feet. 

Feeu 

Jan.    1 

28.20 

20.80 

Jnly  1,. 

29.66 

20.08 

Feb.  1,  .       .       .       . 

24.76 

80.10 

Aug.  1,  .       .       .       . 

19.66 

80.18 

Mar.  1 

27.76 

80.10 

Sept.  1, . 

16.06 

28.69 

April  1,  .       .       .       . 

87.02 

80.26 

Oct.  l,h 

18.06 

27.20 

May   1 

87.46 

80.18 

Not.  1, .       .       .       . 

19.06 

26.00 

Jane  1,  . 

87.40 

80.18 

Dee.  1 

22.86 

28.10 

EXAMINATION  OF  RIVERS. 


[861] 


EXAMINATION  OF  RIVEES. 


During  the  year  1897  regular  moDthly  examinations  were  made 
of  the  waters  of  the  Blackstone,  Charles,  Hoosac,  Housatonic, 
Merrimack,  Nashua,  Neponset,  Saugus  and  Ware  rivers,  and  occa- 
sional examinations  of  other  rivers  in  the  State.  Nearly  all  of  the 
results  of  these  examinations  will  be  found  arranged  alphabetically 
by  rivers  in  the  pages  which  follow,  but  some  of  them  are  given  on 
preceding  pages,  in  connection  with  the  examinations  of  water 
supplies,  under  the  names  of  the  towns  where  the  samples  were 
collected,  as  follows :  — 

Paoi 

Charles  at  Brookline, 141 

Charles  at  Newton, 254 

Charles  at  Waltham 317 

Merrimack  at  Lawrence, 201 

Merrimack  at  I^well, 212 

Neponset  at  Hyde  Park,    . 197 

Saugus  at  Saugus, 224 

Blackstone  Riyer. 

The  regular  monthly  examinations  of  the  waters  of  the  Blackstone 
Eiver  have  been  continued  as  in  previous  years,  and  the  results  are 
given  in  the  tables  which  follow. 

The  first  of  the  tables  is  taken  from  the  report  of  the  superin- 
tendent of  sewers  of  the  city  of  Worcester  for  the  year  ending  Nov. 
30,  1897,  and  contains  the  monthly  averages  of  analyses  made  by 
the  city  of  samples  of  sewage  and  effluent  collected  at  the  Worcester 
Precipitation  Works  and  the  percentage  of  matters  removed  from 
the  sewage  by  treatment  at  these  works. 

According  to  the  above-mentioned  report,  there  were  treated  dur- 
ing the  year  ending  Nov.  30,  1897,  an  average  of  about  17,000,000 
gallons  per  day  of  mingled  sewage  and  brook  water  taken  from  the 
Mill  Brook  channel,  and  about  1,130  pounds  of  quick-lime  were 
used  for  each  million  gallons  of  sewage  treated.  The  effluent  from 
the  Precipitation  Works  and  the  excess  of  flow  of  Mill  Brook  over 
the  amount  treated  was  discharged  into  the  Blackstone  Eiver. 
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BliACKSTONS  XtlirBB. 

Worcester  Sewage  Pcrification  Works. 
Abstract  of  Analyses  of  Sewage  and  Effluent  made  by  the  City  of  Worcester, 


[^XASBu  iram  uio  auaiuu  \ 

rvpo 

rt  oi 

tuo  Bupennienaenc  oi 
year  ending  Not.  30, 

sewen 
1897.] 

OI  uie  ( 

aiy  OI  V 

r  oroeaiei 

r  lor  loe 

[Parts  per  100,000.] 

Ammovxa. 

OXTOBH 
COHAUXBD. 

1 

Chlorine. 

• 

I 

▲LBDMIHOID. 

DATE  OF  GOLLROnOir. 

1 

1 

a 

p 

i 

Sewage,  December,  1996, 

1.027 

.488 

.286 

.247 

4.20 

2.22 

6.97 

Bfflnent,  Deeember,  1896, 

.879 

.260 

.246 

.016 

2.20 

2.20 

6.09 

Per  cent,  remoyed, 

14.42 

46.17 

-8.81 

93.93 

47.62 

0.91 

-0.38 

Sewage,  Janiiary,  1807, 

1.061 

.472 

.286 

.237 

8.86 

2.22 

5.82 

Effluent,  January,  1897, 

.981 

.289 

.224 

.086 

2.19 

S.19 

6.87 

Per  cent,  removed. 

12.26 

46.18 

4.68 

86.26 

48.11 

1.86 

-0.86 

Sewage,  February,  1897,      . 

.969 

.446 

.248 

.902 

4.61 

2.49 

6.n 

Efflaent,  February,  1897.     . 

.863 

.229 

.221 

.008 

2.26 

2.26  < 

6.n 

Per  cent,  removed. 

11.60 

48.64 

9.01 

96.04 

60.87 

9.24  ! 

-1.05 

Sewage,  Marob,  1897,  . 

.606 

.266 

.149 

.107 

8.08 

1.79 

8.60 

Bfflnent,  Mareb,  1897,  . 

.471 

.182 

.126 

.006 

1.68 

1.68 

S.76 

Per  cent,  removed, 

6.78 

48.44 

16.44 

98.44 

49.61 

14.62 

-4.28 

Sewage,  April,  1897,    . 

.796 

.821 

.171 

.160 

8.61 

1.99 

4.62 

Effluent,  April,  1897,    . 

.694 

.179 

.169 

.010 

2.00 

2.00 

4.64 

Per  cent,  removed, 

12.81 

44.24 

1.17 

98.88 

48.02 

-0.60 

—0.48 

Sewage,  May,  1897,      • 

1.077 

.428 

.196 

.282 

8.96 

1.81 

6.64 

Effluent,  May,  1897,      . 

.916 

.202 

.181 

.021 

1.90 

1.90  ' 

6.70 

Per  cent,  removed. 

16.04 

62.81 

7.66 

90.96 

62.02 

-4.97 

—1.06 

Sewage,  Jane,  1897,     . 

1.220 

.491 

.229 

.262 

4.81 

2.06 

6.21 

Effluent,  June,  1897,     • 

1.069 

.216 

.198 

.017 

1.94 

1.94 

6.27 

Per  eent.  removed. 

9.10 

66.20 

18.64 

98.68 

64.98 

6.87 

-0.64 

Sewage,  July,  1897,     . 

1.208 

.486 

.227 

.269 

8.76 

1.71 

6.89 

Effluent,  July,  1897,     • 

1.096 

.206 

.189 

.017 

1.68 

1.68 

6.88 

Per  eent.  removed. 

9.36 

67.62 

16.67 

98.84 

67.88 

7.02 

1 

0.16 
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BIiACKSTOmS  RIVEB. 

Worcester  Sewage  Purification  Works — Concluded. 

[Parta  per  100,000.] 


Amjconia. 

QrroBir 

COM8DMBD. 

1 

ALBUMINOID. 

DATE  OF  COLLECTION. 

H 

s 

1 

1 
S 

00 

1 

s 

6 
1 

Sewage,  Augast,  1897, 

1.137 

.648 

.806 

.842 

4.40 

1.76 

6.59 

EfBnent,  August,  1897, 

1.063 

.261 

.248 

.013 

1.72 

1.72 

6.64 

P«r  eent,  remoTed, 

6.60 

59.71 

18.96 

96.20 

60.89 

1.72 

0.76 

Sewage,  September,  1897,    . 

1.467 

.688 

.808 

.280 

4.75 

2.19 

7.09 

Effluent,  September,  1897,  . 

1.399 

.263 

.246 

.018 

1.92 

1.92 

7.07 

Per  eent.  removed, 

3.98 

65.27 

20.45 

98.67 

59.58 

12.83 

0.80 

Sewage,  October,  1897, 

1.724 

.621 

.279 

.842 

6.57 

2.78 

6.84 

Efflnent,  October,  1897, 

1.683 

.252 

.241 

.011 

2.66 

f.66 

6.83 

Per  eent.  removed. 

8.18 

69.42 

18.62 

96.79 

52.42 

4.67 

0.15 

Sewage,  NoTomber,  1897,    . 

1.108 

.491 

.224 

.267 

4.89 

2.46 

6.88 

Effluent,  November,  1897,   . 

1.000 

.226 

.901 

.024 

2.U 

2.44 

5.79 

Per  cent,  removed. 

9.76 

54.18 

10.27 

90.00 

50.10 

0.82 

1.58 

Sewage  for  year  ending  Deo.  1, 1897,         • 

1.108 

.478 

.233 

.246 

4.23 

2.12 

5.87 

Effluent  for  year  ending  Dec.  1, 1897, 

1.001 

.224 

.208 

.016 

2.08 

2.03 

5.89 

Per  cent,  removed,        •       .       •       • 

9.66 

68.02 

10.75 

93.46 

52.00 

4.25 

-4.84 

NoTB.  —  Monthly  averagee  are  made  from  dally  analysee  of  eewage  and  effluent.  The  dally  eew- 
age  eamplee  eonalet  of  forty.elght  poniona  taken  half  hourly.  Sewage  eamplee  are  taken  ai  nearly 
aa  poedble  in  proportion  to  the  amount  of  sewage  being  received  at  the  time  of  sampling.  Effluent 
samples  consist  of  twenty-four  portions  taken  hourly. 
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BI^ACKSTONX  BITSB. 

Averages  of  Chemical  Analyses  of  Water  from  the  Blackstone  Riteb 

FOR  THE  Years  1888  to  1897,  inclusive. 

Blackstone  Biver  between  Mill  Brook  Channel  and  the  Sewage  Precipitation  Works, 

[Parts  per  100,000.] 


1 

Rksidub  oh 

EVAPORA- 
TIOK. 

AvvonA. 

e 

i 

1 

NtTBOQBlI 

H 

Loss  on 
Ignition. 

« 

1 

Albaminoid. 

m 

1 

1 

• 

r 

YEAR. 

1 

1 

1 

s 

• 

GO 

• 

e 

I 

a 

188S 

0.64 

^ 

. 

.2112 

.01040 

. 

. 

1.21 

.0870 

.0029 

1 

1888, 

0.76 

. 

. 

.2841 

.1198 

.0629 

.0569 

1.06 

.0286 

.0024 

. 

1890, 

0.82 

. 

. 

.1800 

.1024 

.0549 

.0475 

1.08 

.0867 

.0014 

. 

1891, 

0.80 

18.54 

4.00 

.3840 

.1563 

.0840. 

.0728 

1.73 

.0383 

.0082 

1892, 

0.71 

16.28 

4.85 

.2580 

.1262 

.0627 

.0685 

1.84 

.0812 

.0061 

1893, 

0.68 

17.95 

4.88 

.1429 

.0608 

.0825 

.0277 

1.04 

.0180 

.0012 

1894, 

0.86 

17.17 

5.58 

.0789 

.0570 

.0304 

.0266 

0.88 

.0196 

.0006 

1895, 

0.84 

13.40 

4.02 

.0507 

.0374 

.0229 

.0145 

0.86 

.0176 

.0007 

1896, 

0.75 

12.69 

8.37 

.0769 

.0486 

.0809 

.0177 

1.01 

.0187 

.0010 

1897, 

0.94 

17.62 

5.81 

.0715 

.0598 

.0806 

.0227 

0.77 

1 

.0151 

.0016 

Blackstone  Biver  below  Sewage  Precipitation  Works, 


1888, 
1889, 
1890, 
1891, 
1892, 
1808, 
1804, 
1895, 
1896, 
1887, 


0.64 

. 

.2112 

.1040 

1.21 

.0870 

.0020 

0.76 

. 

• 

.2841 

.1198 

.0629 

.0660 

1.06 

.0285 

.0024 

0.74 

. 

- 

.2258 

.1177 

.0581 

.0506 

1.26 ; 

.0381 

.0016 

0.80  ! 

16.62 

4.52 

.4080 

.1808 

.0695 

.0608 

1.01  1 

.0868 

.0081 

0.58 

19.35 

6.29 

.8688 

.1442 

.0787 

.0705 

2.21  1 

.0278 

.0083 

0.74 

25.66 

6.54 

.3757 

.1447 

.0861 

.0588 

1.98 

.0860 

.0070 

0.60 

25.75 

6.61 

.4228 

.1309 

.0946 

.0863 

2.18 

.0816 

.0047 

0.79 

19.14 

4.78 

.2208 

.0840 

.0673 

.0267 

1.52 

.0847 

.0040 

0.40  , 

24.28 

6.86 

.2645 

.0930 

.0615 

.0316 

1.91 

.0866 

.0071 

0.75 

19.94 

4.59 

.2447 

.0848 

.0680 

.0218 

1.88 

.0800 

.0047 

4.6 
7.2 
7.4 
7.9 
6.6 
8.3 
6.4 


Blackstone  Biver  at 

Uxbridge, 

1888, 

0.45 

^^ 

^ 

.0070 

.0284 

^ 

^ 

0.61 

.0822 

.0008  1 

1 

1889, 

0.28 

• 

> 

.0002 

.0800 

.0101 

.0100 

0.60 

.0268 

.0000 

. 

1890, 

0.25 

. 

- 

.1168 

.0214 

.0152 

.0062 

0.66 

.0272 

.0006 

. 

1891, 

0.27 

8.82 

1.94 

.1647 

.0272 

.0107 

.0076 

0.77 

.0806 

.0008 

2.8 

1892, 

0.21 

8.69 

1.90 

.2118 

.0222 

.0158 

.0060 

0.82 

.0826 

.0007 

1898, 

0.40 

9.45 

1.91 

.1608 

.0256 

.0167 

.0080 

1.00 

.0424 

.0020 

1894, 

0.51 

10.80 

1.97 

.1372 

.0242 

.0187 

.0055 

1.22 

.0460 

.0032 

1895, 

0.64 

10.56 

2.44 

.1081 

.0315 

.0248 

.0072 

1.06 

.0488 

.0087 

1896, 

0.42 

10.77 

2.50 

.1200 

.0808 

.0240 

.0050 

1.00 

.0406 

.0064 

1897, 

ft      • 

0.59 

10.81 

2.50 

.1126 

.0208 

.0248 

.0050 

1.04 

.0481 

.0086 

Blackstone  Biver  at  MUlville, 


1888,   

0.47 

. 

.0444 

.0258 

0.44 

.0242 

.0005 

1880, 

0.88 

• 

. 

.0450 

.0277 

.0206 

.0071 

0.43 

.0160 

.0004 

. 

1800, 

0.34 

• 

- 

.0587 

.0211 

.0162 

.0040 

0.46 

.0240 

.0004 

. 

1801, 

0.82 

6.06 

1.88 

.0807 

.0298 

.0194 

.0000 

0.55 

.0275 

.0006 

1802, 

0.86 

6.03 

1.62 

.0896 

.0249 

.0180 

.0060 

0.64 

.0218 

.0004 

1808, 

0.40 

6.28 

1.68 

.0899 

.0288 

.0226 

.0063 

0.66 

.0280 

.0006 

1804, 

0.40 

6.87 

1.90 

.0528 

.0219 

.0178 

.0046 

0.78 

.0282 

.0008 

1805, 

0.58 

7.47 

2.27 

.0501 

.0268 

.0189 

.0064 

0.74 

.0278 

.0016 

1806, 

0.40 

7.84 

1.64 

.0549 

.0248 

.0185 

.0068 

0.76 

.0847 

.0018 

1807, 

0.68 

7.07 

2.14 

.0628 

.0262 

.0219 

.0043 

0.78 

.0882 

.0014 
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BLACKSTONB  BITSR. 

Aterages  of  Chemical  Analyses  op  Water  from  the  Blackstone  River 
FOR  Six  Months,  from  June  to  November,  inclusive,  of  Each  Year 
FROM  1887  to  1897,  inclusive. 

Blackstone  River  between  Mill  Brook  Channel  and  the  Sewage  FredpUaiion  Works, 

[Parte  per  100,000.] 


MONTHS. 


I 


Jone-Noy.,  1887,  . 

"  "  1888.  . 

"  ••  1889,  . 

"  "  1890,  . 

"  "  1801,  . 

"  "  1802,  . 

••  "  1898,  . 

••  ••  1894,  . 

••  •«  1806,  . 

••  "  1896.  . 

"  ••  1897,  . 


0.91 
0.76 
0.80 
1.14 
1.10 
0.62 
0.40 
0.66 
0.49 
0.61 
0.86 


Rksidcb  on 

EVAPOKA- 
TIOH. 


I 
SI 


1 


9.02 
17.42 
20.76 
16.98 
16.98 
14.17 
12.90 
26.46 


S.08 
6.60 
6.30 
4.66 
4.76 
4.60 
2.08 
7.68 


Amvovia. 


AlbQminold. 

■ 

1 

t 

1 

at 

h 

H 

o 

£ 

e 

I 


.2686 

.2668 

.8980 

.2107 

.4913 

.8647 

1.1480 

'.0648 

1.0618 

.0780 

.1180 


.1741 

« 

.1112 

.0667 

.1430 

.0772 

.1246 

.0678 

.1960 

.1127 

.1488 

.0706 

.0688 

.0240 

.0880 

.0236 

.0414 

.0243 

.0416 

.0282 

.0674 

.0302 

.0666 
.0668 
.0673 
.0828 
.0726 
.0348 
.0144 
.0171 
.0133 
.0812 


1.36 
1.60 
1.82 
1.07 
2.29 
2.48 
1.01 
0.74 
0.92 
0.97 
0.89 


NiTBOon 
▲8 


I 


8 


.0160 
.0382 
.0177 
.0260 
.0192 
.0227 
.0116 
.0116 
:.0163 
.0147 
.0090 


.0041 
.0026 
.0016 
.0037 
.0108 
.0016 
.0006 
.0006 
.0016 
.0024 


Blackstone  River  below  Sewage  Precipitation  Works, 


Blackstone  River  at  Uzbridge, 


Blackstone  River  at  MUlville, 


2.9 
6.0 
6.1 
6.3 
4.4 
8.4 
8.4 
4.2* 


Jane-Noy. 

,  1887,  .   .   . 

0.91 

. 

s 

.2686 

.1741 

^^ 

„ 

1.36 

.0160 

(1 

1888,  . 

0.76 

•. 

• 

.2668 

.1112 

.0667 

.0666 

1.60 

.0382 

.0041 

_ 

«( 

1889,  . 

0.86 

- 

• 

.3980 

.1430 

.0772 

.0668 

1.32 

.0177 

.0026 

^ 

<• 

1890,  . 

0.97 

11.36 

3.10 

.2907 

.1492 

.0722 

.0770 

1.46 

.0270 

.0018 

8.9 

« 

1891,  .    .    . 

1.06 

22.26 

6.60 

.6867 

.1608 

.0883 

.0626 

2.61 

.0283 

.0040 

6.2 

•1 

1892,  . 

0.68 

26.80 

7.76 

.6240 

.1810 

.0968 

.0862 

3.18 

.0187 

.0060 

,  10.3 

<« 

1893.  .    .   . 

0.61 

30.00 

7.13 

.6680 

.1463 

.0900 

.0663 

2.76 

.0286 

.0126 

10.9 

•« 

1894,  .    . 

0.40 

29.80 

6.86 

1.6189 

.1890 

.1113 

.0277 

2.68 

.0212 

.0071 

10.6 

«• 

1896,  . 

0.71 

22.16 

6.18 

;.8246 

.0898 

.0607 

.0301 

1.86 

.0267 

.0063 

7.8 

•• 

M 

1896,  . 

0.30 

26.03 

6.68 

.2831 

.0898 

.0600 

.0298 

2.10 

.0217 

.0118 

9.7 

•• 

•  • 

1807,  . 

0.73 

26.98 

4.97 

.3660 

.1122 

.0782 

.0340 

1.61 

.0207 

.0068 

;  6.9 

1 

Jnne-Noy. 

,1887,  . 

0.89 

„ 

. 

.1129 

.0271 

. 

^ 

0.79 

'.0660 

_ 

•« 

1888,  . 

0.88 

6.42 

1.62 

.1166 

.0288 

.0222 

.0066 

0.68 

1.0310 

.0007 

. 

i« 

1889,  . 

0.32 

— 

- 

.1133 

.0296 

.0192 

.0104 

0.66 

.0333 

.0009 

» 

M 

1890,  . 

0.26 

8.86 

2.12 

.1629 

.0281 

.0174 

.0067 

0.79 

1.0269 

.0006 

2.0 

•( 

1891,  . 

0.20 

10.16 

2.61 

.2280 

.0176 

.0117 

.0068 

1.04 

.0426 

.0007 

8.6 

•« 

1892,  . 

0.13 

9.36 

1.88 

.2840 

.0227 

.0162 

.0066 

0.09 

.0313 

.0007 

8.1 

M 

1898,  . 

0.24 

11.74 

2.37 

.1986 

.0207 

.0140 

.0067 

1.20 

.0623 

.0060 

4.3 

M 

1894,  . 

0.36 

1  13.07 

2.03 

.1466 

.0243 

.0183 

.0060 

1.67 

'.0673 

.0060 

4.9 

•  1 

1896,t . 

0.66 

12.96 

2.69 

.0906 

.0268 

.0182 

.0076 

1.34 

.0681 

.0066 

4.7 

•< 

1896,  . 

0.33 

12.68 

2.67 

.1129 

.0267 

.0221 

.0066 

1.38 

i.0477 

.0091 

6.0 

•  1 

1897,  . 

0.48 

<  11.60 

2.47 

.1029 

.0280 

.0216 

.0066 

1.82 

|.0662 

.0061 

4.3 

JOIM-NOT. 

,1887,  . 

0.31 

« 

s 

.0468 

.0220 

. 

^ 

1 

.  0.61 

'.0210 

^ 

. 

1888,  . 

0.41 

6.22 

1.40 

.0467 

.(1296 

.0233 

.0063 

0.60 

.0278 

.0004 

. 

1889,  . 

0.38 

- 

^ 

.0499 

.0273 

.0213 

.0060 

0.46 

.0167 

.0003 

_ 

1890,  . 

0.26 

6.71 

2.24 

.0736 

.0196 

.0162 

.0044 

0.68 

.0229 

.0003 

2.8 

1891,  . 

0.24 

7.48 

2.86 

.1106 

.0384 

.0234 

.0160 

0.72 

.0808 

.0006 

2.2 

1892,  . 

0.87 

6.70 

1.62 

.1143 

.0204 

.0210 

.0084 

0.68 

.0217 

.0002 

2.0 

•• 

1898,  . 

0.23 

7.43 

1.73 

.0677 

.0119 

.0087 

.0031 

0.77 

.0385 

.0011 

2.6 

•« 

1804,  . 

0.47 

8.42 

2.16 

.0610 

.0172 

.0139 

.0033 

0.89 

.0273 

.0012 

2.8 

•• 

M 

1896,  . 

0.61 

8.67 

2.66 

.0366 

.0283 

.0180 

.0063 

0.90 

.0383 

.0024 

3.8 

M 

l( 

1896,  . 

0.86 

8.63 

1.60 

.0484 

.0237 

.0180 

.0057 

0.97 

.0413 

.0027 

3.3 

l« 

M 

1897,  . 

0.46 

7.66 

1.96 

.0609 

.0258 

.0210 

.0048 

0.92 

.0446 

.0019 

3.1 

*  Average  of  five  monthe.  f  Average  of  Ave  monUie.    No  eample  waa  obtained  lo  Jane. 
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BliACKSTOKE  BIVEB. 

Chemical  Examination  of  Water  from  Blackslone  River  between 

[Parts  per  100,000.] 


1 

9 

Date  of 

Collection. 

Affbasangb. 

RBSIDDK  ox  EVAPOKATIOSr. 

Torbldity, 

Sediment 

• 

1 

TOTAL  HKSinUK. 

Losa  ov  iGvmos, 

.J 

a 

1 

* 

1 
il 

eo 

• 

t 

► 

•2 

£2. 

£ 

1 

2 

8 

4 

6 

0 

7 

8 

0 

10 

11 

12 

18360 
18642 
18816 
19096 
19287 
19497 
19854 
20108 
20629 
20914 
21288 
21629 

t897. 

Jan.  26 
Feb.  17 
Mar.  19 
Apr.  21 
May  19 
Jane  16 
Jaiy  21 
Aug.  16 
Sept.  23 
Oct.  20 
Nov.  17 
Deo.  22 

Distinct. 

Distinct. 
1  Distinct. 
1  Distinct. 
,  Decided. 

Decided. 

Distinct. 

Cons. 

Distinct. 

Distinct,  milky. 

Cons. 

Decided. 

Cons. 

Cons. 

Cons. 

Slight. 

Cons. 

Cons. 

Cons.,  dirty. 

Heavy. 

Cons.,  msty. 

Cons. 

Heavy. 

Cons. 

1.20 
1.20 
1.00 
0.65 
1.20 
0.90 
1.40 
0.50 
0.30 
0.83 
1.66 
0.96 

8.40 

9.60 

12.80 

6.50 

7.30 

10.60 

14.80 

48.00 

54.00 

24.20 

12.20 

8.70 

8.20 

7.70 

9.20 

5.40 

6.60 

6.20 

8.20 

13.60 

50.40 

22.60 

9.60 

7.30 

0.20 
1.80 
3.10 
1.10 
1.70 
5.80 
6.60 
29.40 
8.60 
1.70 
2.70 
1.40 

2.00 
3.00 
6.20 
1.70 
1.90 
3.20 
3.80 
T.60 
22.00 
6.70 
8.80 
2.90 

2.80 
2.T0 
3.20 
1.40 
1.80 
1.50 
2.00 
4.00 
22.00 
6.00 
1.40 
2.80 

0.10 
0.30 
2.00 
0.3U 
0.10 
l.TO 
l.SO 
S.6Q 
0.00 
'  0.70 
2.40 
O.10 

18 

Av.. 

0.94 

17.62 

12.78 

4.89 

6.81 

4.22 

l.W 

Odor,  decidedly  mnsty  and  disagreeable. The  samples  were  collected  from  the  river,  about  20O 

Thanday,  No.  18816  on  Friday,  and  the  other  samples  on  Wednesday.    The  samples  were  eolleeted 


Chemical  Examination  of  Water  from  Black^ne 

[ParU  per  100,000.] 


1 

s 

Of 

Collection. 

Appkabahck. 

RsaiDDK  ov  Ev&poKATioar. 

Turbidity. 

Sediment 

TOTAL  XSSIDOB. 

LOSS  OV  lovmov. 

i 

■ 

■a 

i 

• 

■3 

1 

i 

"5 

1 

^1 

a 

41 

•1 

^ 

O 

O 

H 

fi 

eo 

H 

c^ 

so 

1897. 

1 

18361 

Jan.  26 

Distinct. 

Cons. 

0.40 

16.80 

18.80 

1.50 

4.60 

8.80     0.70 

2 

18543 

Feb.  17 

Distinct. 

Cons. 

1.05 

14.20 

12.20 

2.00 

4.60 

4.10  1  0.50 

3 

18817 

Mar.  19 

DIslioct. 

Cods. 

0.70 

15.60 

12.90 

2.70 

6.10 

4.80     0.80 

4 

19097 

Apr.  21 

Distinct. 

Slight. 

0.65 

11.80 

10.20 

1.60 

3.80 

2.00    i.ao 

5 

10288 

May  19 

Decided. 

Cons. 

0.90 

16.30 

12.60 

2.80 

4.80 

2.90 

1.40 

6 

19498 

Jane  16 

I  Decided. 

Cons. 

0.92 

16.00 

11.40 

4.00 

3.20 

2.10 

1.10 

7 

19855 

July  21 

Distinct. 

Cons. 

1.26 

19.80 

16.20 

3.60 

4.40 

8.00  '  0.60 

8 

20109 

Aug.  16 

Cons. 

Heavy. 

0.60 

39.00 

16.40 

22.60 

6.80 

4.00  !  2.W 

9 

20630 

Sept.  23 

Slight,  milky. 

Cons.,  msty. 

0.70 

26.00 

21.60 

4.50 

8.00 

8.00     0.00 

10 

20916 

Oct.  20 

IMstlnct,  milky. 

Cons. 

0.47 

31.30 

27.10 

4.20  ' 

4.60 

8.00     0.70 

11 

21284 

Nov.  17 

Cons. 

Heavy. 

0.48 

23.80 

19.20 

4.60 

7.90 

4.80     2.90 

12 

21680 

Deo.  22 

Decided. 

Cons. 

0.95 

1 

11.20 

0.80 

1.40 

8.60 

8.20 

o.» 
1.11 

18 

Av. . 

0.76 

19.94 

16.27 

4.67 

1 

4.69 

8.48 

Odor,  decidedly  mnsty  and  disagreeable,  sometimes  offensive  on  heating.  — The  samples  were 
Sewage  Precipitation  Works  enters  the  river.  No.  20109  was  collected  on  Monday,  No.  18861  ob 
■amplea  were  ooUected  between  9.66  and  10.45  a.m. 
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BLACKSTONS  BTVXB. 

Mill  Brook  Chanttel  and  the  Worcester  Sewage  PreeipUation  Works.  \ 

[ParU  per  100,OM.] 


Ahxovia. 

NiTIOOSH  AS 

IBOM. 

, 

ALBOimOIO^ 

i 

^ 

• 

1 

^ 

•i 

1^ 

1 

1 

g' 

1 

1 

S 

a 
D 

i 

a 

.0224 

.0800 

.0264 

.0086 

0.84 

.0100 

.0002 

0.5800 

0.8400 

1.6 

1 

.0120 

.0862 

.0206 

.0064 

0.66 

.0150 

.0004 

0.8700 

0.2300 

1.7 

2 

.0736 

.0662 

.0824 

.0826 

1.06 

.0800 

.0010 

0.6600 

0.4200 

2.2 

8 

.0072 

.0806 

.0166 

.0122 

0.86 

.0160 

.0008 

0.1750 

0.0750 

1.6 

.0240 

.0864 

.0214 

.0170 

0.46 

.0070 

.0004 

0.2000 

0.1450 

1.6 

.0166 

.0894 

.0242 

.0162 

0.27 

.0050 

.0008 

0.8600 

0.1100 

1.7 

.0266 

.0716 

.0876 

.0840 

0.67 

.0020 

.0002 

0.8800 

0.1500 

2.1 

.8260 

.1400 

.0640 

.0660 

1.68 

.0200 

.0110 

1.6000 

0.1800 

8.8 

.1120 

.0610 

.0860 

.0240 

0.67 

.0080 

.0000 

8.0000 

4.8000 

• 

.1660 

.0270 

.0260 

.0020 

1.88 

.0070 

.0016 

2.S0OO 

1.8000 

11.0 

10 

.0304 

.0646 

.0866 

.0262 

0.60 

.0170 

.0006 

0.4000 

0.1120 

2.6 

11 

.0410 

.0846 

.0216 

•0180 

0.68 

.0400 

.0007 

0.1620 

0.0660 

S.l 

12 

.0715 

.0688 

.0806 

.0227 

0.77 

.0161 

.0015 

1.S722 

0.6082 

2.0 

18 

feet  below  the  Iron  bridge.    No.  90106  wee  coUeeted  on  Monday,  No.  18860  on  Taeedey,  No.  90628  on 

between  0.86  end  10.80  A.M. 

*  Strongly  eoid. 


Biver^  below  the  Wareeater  Sewage  PreeipUation  Works, 

[Peru  per  100,000.] 


I 


.1876 
.1440 
.1536 
.1040 
.1440 
.1440 
.2900 
.6000 
.4660 
.4640 
.3300 
.0684 


.2447 


▲mcovxA. 


ALBUMIVOID. 


t 

\1 


X 


.0672 

.0504 

.0656 

.0566 

.0640 

.0586 

.0456 

.0880 

.0684 

.0526 

.0610 

.0850 

.1480 

.1260 

.1860 

.0680 

.1840 

.1180 

.0800 

.0600 

.1124 

.0684 

.0418 

.0846 

.0843 

.0680 

.0068 

.0088 
.0104 
.0078 
.0108 
.0260 
.0220 
.0750 
.0210 
.0110 
.0400 
.0070 


.0218 


1.14 
1.03 
1.13 
0.85 
1.30 
0.98 
1.81 
1.78 
1.98 
2.58 
0.62 
0.88 


1.88 


UlTBOOSX  AS 


i 

s 


.0200 
.0280 
.0400 
.0880 
.0360 
.0880 
.0030 
.0080 
.0150 
.0150 
.0500 
.0760 


.0800 


.0016 
.0020 
.0015 
.0082 
.0090 
.0066 
.0000 
.0200 
.0018 
.0060 
.0040 
.0017 


.0047 


IKOH. 


0.4900 
0.8600 
0.5000 
0.1660 
0.1600 
0.2800 
0.8100 
1.5000 
0.5400 
1.2800 
0.4820 
0.1600 


0.5106 


t 

1 

i 


0.1800 
0.2100  > 
0.1800  I 
0.0450  > 
0.0700  I 
0.1200  ■ 
0.1800  I 
0.1400  I 
0.1050 
0.0800  I 
0.0520 
0.0760 


.1078 


1.4 
3.9 
4.9 
4.2 
4.9 
4.3 
5.6 
5.9 
5.9 
11.0 
8.9 
8.8 


5.4 


1 
2 
8 

4 

6 

6 

7 

8 

9 

10 

II 

12 


IS 


collected  from  the  rlrer,  above  MUlbary  and  below  the  point  where  the  efflaent  from  the  Worcester 
Toeeday,  No.  20680  on  Thursday,  No.  18817  on  Friday,  and  the  other  samples  on  Wednesday.    The 
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BliACKSTOITE  BIVEB. 

Chemical  ExamtTicUion  of  Water  from  Blackstone  River  at  Oxbridge, 

[Parte  per  100,000.] 


a 

"3 

• 

o 

^ 

g 

S 

^ 

m 

^ 

Q 

1897. 

18AS0 

Jan.  21 

18647 

Feb.  18 

18812 

Ntar.  19 

19102 

Apr.  22 

19206 

May  20 

10494 

June  17 

19868 

Jaly  22 

20166 

Aug.  19 

20613 

Sept.  23 

20936 

Oct.  21 

21291 

Nov.  18 

21623 

Deo.  22 

Av. 


Appbabarcb. 


a 


I 


a 


Sltght. 
Slight. 
Blight, 

milky. 
V.  Blight. 
DlBtlnct. 
Slight. 
Blight. 
V.  Blight. 
Blight. 

V.BllKht. 

Decided. 
Decided. 


Slight. 
Blight. 
Slight. 

Slight. 

OODB. 

ConB. 
Slight. 
Slight. 
Slight. 

CODB. 
CODB. 
V.  Blight. 


0.60 
0.56 
0.60 

0.66 
0.68 
0.46 
0.26 
0.43 
0.80 
0.48 
0.98 
1.16 


Rbbiddk  oh 
Etapoka- 

TIOM. 


I 


g 


u 

3 


0.69 


13.20 
9.70 
6.40 

8.00 

9.00 

9.10 

10.60 

9.86 

12.60 

16.20 

11.26 

7.80 


10.81 


8.80 
8.00 
1.90 

1.80 
2.60 
2.30 
2.26 
2.16 
2.70 
2.76 
2.66 
2.10 


Ammonia. 


Albuminoid. 

• 

• 

£ 

1 

§ 

1  s 

En 

H 

2 

90 

2.60 


.2600 
.1408 
.0672 

.0848 
.1200 
.1040 
.0094 
.0126 
.1636 
.2400 
.0980 
.0610 


.1126 


.0470 
.0376 
.0284 

.0228 
.0252 
.0260 
.0220 
.0240 
.0300 
.0338 
.0334 
.0290 


.0298 


.0430 

.oar2 

.0280 

.0188 
.0184 
.0190 
.0202! 
.0194 
.0138' 
.0266 
.0812 
.0272 


.0040 
.0044 
.0004 

.0040 
.0068 
.0060 
.0018 
.0046 
.0162 
.0082 
.0022 
.0018 


.0248  .0060 


6 

3 

o 


0.00 
0.86 
0.62 

0.T2 
0.84 
0.76 
1.40 
1.13 
1.44 
2.16 
1.04 
0.72 


1.04 


NXTBOOBS 
A8 


•c 


.0180 
.0280 
.0180 

.0300 
.0460 
.0480 
.0860 
.0680 
.0600 
.0960 
.0360 
.0620 


.0481 


o 
E 

s 

■a 

a 
o 
o 

e 
& 

»s 

i< 
O 


8 

a 


.0013,  .4S 
.0016  .60 
.0010'  .45 


.0014 
.00661 
.0080 
.0130: 
003O| 
.0080 
.00251 
.OOlOi 
.0010 


.0085 


.se 

.87 
.45 
.85 
.40 
.32 
.39 
,60 
.68 


.42 


4.S 

3.5 
2.7 

3.0 
8.5 
8.6 
4.2 
8.6 
4.3 
6.0 
4.2 
2.9 


3.8 


Odor,  generally  dlBtlnctly  maaty,  frequently  vegetable  or  nnpleaaant. The  Bamples  were  collected 

from  the  canal  leading  from  the  upper  dam  of  the  Calumet  Woolen  Company  to  the  mill,  jnat  before  the 
water  paased  the  BcreenB, 


Chemical  Examination  of  Water  from  Blackstone  River  at  MillviUe^  Blackstone, 

[Parte  per  100,000.] 


3i 
i 


18331 
18648 
18811 

19108 
19297 
19496 
19860 
20160 
20628 
20987 
21302 
21668 


Av. 


o 
.S 

«> 

§ 

o 
« 


1807. 

Jan.  21 
Feb.  18 
Mar.  18 

Apr.  22 
May  20 
June  17 
July  22 
Aug.  19 
Sept.  23 
Oct.  21 
Nov.  18 
D«c.  23 


Appbabahob. 


S 

9 


a 

! 

•o 

03 


Blight. 
V.  Blight. 
Slight, 

milky. 
V.  Blight. 
Blight. 
Slight. 
V.  Blight. 
V.  Blight, 
y.  Blight. 
V.  Blight. 
Sllithi. 
Decided. 


COOB. 

Slisht. 
Blight. 

COHB. 
CoDB. 

ConB. 

Slight. 

Blight. 

BUxht. 

Blight. 

CoDB. 

Heavy. 


o 
© 


.58 
.66 
.68 

.62 
.66 
.66 
.32 
.47 
.32 
.36 
.70 
.68 


.53 


Rbbiddk  on 
£vaposa> 

TION. 


^ 


9.80 
6.60 
6.20 

6.00 
6.70 
6.60 
7.66 
6.16 
8.96 
9.36 
7.46 
6.10 


7.07 


8 
O 
3 


3.70 
2.60 
1.90 

1.30 
2.00 
1.80 
1.80 
2.10 
2.26 
1.86 
2.10 
2.30 


2.14 


Ammonia. 


Albuminoid. 

1 

• 

■a 

Z 

» 

• 

•S 

53 

t 

1 

1 

a  o. 

i»4 

H 

fi 

00 

.0992 
.0666 
.0448 

.0388 
.0400 
.0620 
.0064 
.U028 
.0672 
.1040 
.0740 
.0396 


.0628 


.0300.0202 
.0262  .0230 
.0244.0216 


.0286' 
.0238 
.03001 
.0216' 
.0266, 
.02281 
.0264 
.0274 
.0274 


.0262 


.0230 
.0176 
.0200 
.0168 
.0192 
.0212 
.0246 
.0242 
.0218 


.0219 


.0008 
.0022 
.0028 

.0056' 
.00621 

.oioo; 

.00481 
.0074, 
.00161 
.0018 
.00321 
.0066 


.0043  0.73 


NiTBOOBN 


• 

S 


« 

5 


.0180 
.0170 
.0120 

.0200 
.0280 
.0320 
.0660 
.0800 
.0460 
.0760 
.0200 
.0860! 


.0832 


.0006  .44 


S 

a 
m 
C 

a 

» 
u 

K 

o 


.00061 
.0006' 


.40 


.00061 

.O030i 

.004011.48 

.0O4O;.37 

.0006!{.48 

.0QI3,'.S1 

.0O12||.4O 

.0007 '.54 

.00071.50 


.0014 


.46 


.68 
.43 


e 


3.C 

2.S 
1.6 

2.1 
2.1 
2.S 

4.6 
1.7 
8.4 

3.5 
3.1 
2.1 


2.6 


Odor,  generally  diatinctly  mnBty,  occasionally  vegetable  or  nnpleaaant,  aometlmes  becoming  stronger 
on  heating.— ^ The  samples  were  collected  from  the  river,  Just  above  the  dam  in  the  village  of  MUlville. 
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CHABLES  BIVER. 


Charlks  Riveb. 


Chemical  Examinalion  of  Water  from  Charles  River  opposite  the  Works  of  the 

MUford  Water  Company, 


[Parte  per  100,000.] 

1 

RaaiDiTB  ON 

t 

i 

Appbabahob, 

EVAPOBA- 
TIOM. 

▲moifXA. 

NITHOOBH 
A6 

1 

1 

1 

r 

Albomlnoid. 

1 

5 

1 

Turbldltj. 

•; 

»: 

o 

3 

I 

i 

• 

5 

1 

B 

s 

S 

a 

1807. 

21600 

Dee.  18 

V.  alight. 

None. 

.00 

4.90 

1.65 

.0020 

.0100 

.01«4 

.0082 

.M 

.0160 

.0000 

.70 

1.8 

Odor,  faintly  vegetable. 

CoNOOED  River. 

Chemical  Examination  of  Water  from  the  Concord  River  at  BUlerica. 

[Parte  per  100,000.] 


Krsiduk  on 

■ 

s 
o 

Atfbakahcb. 

EVAPOBA- 

AXUONZA. 

NITROOKN 

"S 

« 

TION. 

A8 

B 

S 

e 

• 

g 

Albuminoid. 

• 

d 

1 

1 

«i 

i 

o 

1 

it 
r 

i 

1 

• 

1 

1 

00 

1 

s 

• 

i 

5 
1 

e 

1897. 

21264 

Nov.  16 

V.  Blight. 

Blight. 

I.IO 

6.90 

2.70 

.003' 

.0362 

1 

.0826 

.0026 

.52 

.0131    .0002 

1 

1.18 

1.6 

Odor,  faintly  earthy,  becoming  distinctly  vegetable  and  muaty  on  heating. The  sampltt  was 

eoUected  from  the  river,  Jnat  below  the  Comer  Bridge. 


Hods  AG  River. 

This  river  receives  sewage  from  the  city  of  North  Adams  and  the 
town  of  Adams,  which  is  discharged  directly  into  the  stream.  The 
combined  population  of  these  places  in  1895  was  26,972. 
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HOOSAC  BrVXB. 

C&emieal  Examinaiion  of  Water  from  the  Sbogae  Sioer  at  WiUianuloum. 

[Pirti  par  lOO.OWI.] 


Averages  by  Years, 


- 

ISM 

ISM 
18»T 

- 

i 

.0111 

.OMl 
.01211 

.0181 
.(BM 
.OSU 

.0217 
.OMB 

.OOU 
.0121 

.oioe 

M 
■U 

.« 

.0800  .0*10 
.OIGI  .OBM 
.0I«  .0013 

.OS33  .0018 

.om.ooos 

i.ts 

.4i 

1.1 

Hon  (ou>1;u*of  UOT:  Odor,  guitnny  dlitJoeUir  mniLf,  oeoulonill;  n(aUb1e  oi  dti»trn«hl«. 

Tha  umplH  war*  ooUacMd  from  Uia  liTar,  at  tha  brldga  oaar  tba  WllUusatowD  itMlaa  OD  tla 

Pllchbniv  Ballnud. 


HOUSATONIO   RlVEB. 

This  river  receives  the  sewage  of  the  city  of  Pittsfield,  which  is 
discharged  in  &d  UDpurified  state  ioto  the  river  above  the  point  at 
which  samples  were  collected  for  analysis.  The  population  of 
Fittsfield  iD  1895  was  20,461. 
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HOXrsATomc  bivbb. 
Chemical  Examination  of  Water  from  the  Hotuatonie  River  at  New  Lenox. 

[ParU  per  100,000.] 


■ 

a 

1 

•ft 

i 

Atfbabavcb. 

Kbsiduk  oh 

EVAPOBA- 
TIOH. 

AmioaiA. 

§ 

.82 
.32 
.08 

NITBOOIK 
AS 

1 

0 
a 

• 

1 

S 

Loss  on 
Ignition. 

1 

Albuminoid. 

1 

• 

1 

t 

► 

1 

oo 

i 

18380 
18612 
18832 

1807. 

JftO.  27 

Feb.  82 
Mar.  22 

Distinct, 
milky. 

Slight, 
milky. 

DUtinct. 

Cons. 

Slight. 

Ooos. 

.15 
.15 
.40 

14.10 

12.55 

5.30 

4.10 
3.20 
1.00 

.0104 
.0664 
.0064 

.0812 
.0300 
.0308 

.0284 
.0100 
.0186 

.0078 

1 

.0100 

.0022 

.0170 
.0280 
.0100 

.0008 
.0022 
.0002 

.86 
.37 
.48 

10070 

Apr.  20 

Slight. 

Cons. 

.82 

7.65 

1.60 

.0086 

.0176 

.0122 

.0054 

.14 

.0150 

.0001 

.52 

10310 

May  24 

Slight. 

Cons. 

.25 

12.00 

1.06 

.0808 

.0186 

.0150 

.0086 

1 

.10 

.0800 

.0010 

.21 

10406 

Jaoel7 

DieUnet. 

Cons. 

.24 

0.80 

3.10 

.0128 

.0240 

.0154 

.0086 

.14 

.0150 

.0008 

.34 

10820 

July  20 

V.  slight. 

Cons. 

.38 

10.05 

2.10 

.0123 

.0348 

.0162 

.0086 

.12 

.0080 

.0003 

.56 

20124 

Ang.  17 

V.  Blight. 

Cons. 

.33 

10.45 

3.40 

.0040 

.0380 

.0180 

.0000 

.14 

.0130 

.0006 

.44 

20587    Sept.  21 

Blight. 

Blight. 

.38 

12.30 

3.00 

.0116 

.0328  .0180 

.0048 

.18 

.0080 

.0010 

.33 

20884 

Oot.  10 

DisUnot. 

Cons. 

.40 

14.65 

3.86 

.0440 

.0800.0226 

.0074 

.81 

.0450 

.0015 

.37 

10.8 

21280 

Not.  17 

Gods. 

Heavy. 

.52 

0.00 

8.80 

.0014 

.0206  .0168 

.0128 

.10 

.0330 

.0007 

.53 

21648 

Deo.  23 

Decided. 

Blight. 

.20 

10.75 

3.50 

.0083 

.0178 

.0184 

.0044 

.10 

.0380 

.0006 

.37 

Averag 

esby 

Tears, 

-. 

1804 

- 

- 

.37 

11.87 

2.13 

.0131 

.0183 

.0144 

.0080 

.25 

.0204 

.0024 

.35 

8.6 

- 

1805 

- 

- 

.36 

11.73 

1 

2.50 

.0188 

.0388 

.0188 

.0056 

.25 

.0178 

.0088 

.43 

8.4 

- 

1896 

- 

- 

.26 

,  11.18 

1.07 

.0160 

.0103 

.0152 

.0040 

.22 

.0208 

.0086 

.86 

8.6 

- 

1807 

- 

- 

.82 

10.70 

2.47 

.0150 

.0840 

.0170 

.0070 

.10 

.0203 

.0008 

.40 

7.5 

NoTS  to  analyses  of  1807 :  Odor,  generally  disttnetly  musty,  ooeasionaily  vegetable  or  disagreeable. 
-  The  samples  were  collected  from  the  river. 

Ipswich  River. 

Chemical  Examination  of  Water  from  the  Ipstvich  Biver  ai  Ipswich, 


[Parts 

per  100,000.] 

. 

JiaSIDDB  OH 

■ 

Apfbasasoc 

EVAFOBA- 

AMMOnA. 

*«       1 

1 

TIOH. 

i 

S 

AS 

1 

1 

a 

1 

^ 

«i 

o 

1 

Loss  on 
Ignition. 

i 

Albnminoid. 

1 

• 

§ 

1 

U8- 

pended. 

i 

^ 

O 

H 

m 

O 

H 

H 

<^ 

00 

1 

% 

K 

O 

a 

1807. 

! 

1 

1 

18848 

Jan.  23 

Slight. 

Cons., 
brown. 

.73  ' 

6.40 

2.80 

.0080 

.0242 

.0806 

.0086 

.71 

.0070 

.0001 

.80 

1.6 

Odor,  distinclly  vegetable.^—  The  sample  was  oolleoted  from  the  river,  at  the  dam  of  the  Ipswich 
Mills. 
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merrimack  river. 

Merrimack  River. 

This  river  receives  the  unpurified  sewage  of  the  cities  of  Concord, 
Manchester  and  Nashua,  in  New  Hampshire,  and  Lowell,  Lawrence, 
and  Haverhill,  in  Massachusetts.  The  population  of  these  cities  at 
the  time  of  the  last  census  was  as  follows  :  — 


CiTT. 

Population. 

ClTT. 

Popolatkm 

Concord, 

17,004* 
44.126* 
19,3U* 

Lowell, 

Lawrence, 

Haverhill, 

84.867t 

Manchester 

NashuBi 

62,164t 
80,309t 

•  ISfiOeeoBas. 

t  1896ceD0aB. 

In  addition  to  the  sewage  from  these  cities,  which  are  situated 
directly  on  the  stream  in  the  order  named,  the  river  receives  much 
pollution  from  the  cities  and  towns  situated  upon  its  tributaries. 

The  usual  monthly  examinations  of  the  water  of  this  river  opposite 
the  intake  of  the  Lowell  water  works,  which  is  situated  just  above 
the  city  of  Lowell,  and  opposite  the  intake  of  the  Lawrence  water 
works,  just  above  the  city  of  Lawrence,  have  been  continued  during 
1897,  the  detailed  results  of  which  may  be  found  on  pages  201  and 
212  of  this  volume. 

The  city  of  Lowell  is  situated  about  10  miles  above  the  city  of 
Lawrence,  and  the  sewage  from  the  former  city  is  discharged  directly 
into  the  river  at  several  points  in  and  below  the  city.  In  the 
following  table  a  comparison  is  given  of  the  analyses  of  samples  of 
water  collected  from  the  river  above  Lowell  and  above  Lawrence 
during  the  year  1897  :  — 

Table  comparing  the  Analyses  above  Lowell  wUh  those  above  Lawrence^  1897. 

[ParU  per  100,000.] 


f 

Color. 

rb8iduk  on 
Evapora- 
tion. 

Ammonia. 

1 

i 

Nrno«B> 

AS 

1 
1 

i 

LoaM  on 
Ignition. 

■ 

! 

Albuminoid. 

1 

i 

1 

• 

1 

t 

S 

• 

s 

Sob- 
pended. 

■ 
m 

« 
e 

It 

■    m 

Number  of  determiDationa  com- 
pared,        

12 



.60 
.56 
.06 

12 

12 

12 

12 

12 
.0153 
.0186 

12 

12 

12 

12 

1 
1    M 

Mean  of  analyaea  above  Lowell, 

Mean  of  analyaea  above  Law- 

rence, 

8.64 
3.84 

1.46 
1.64 

.0080 
.0049 

.0177 
.0228 

.0024 
.0042 

.146 
.196 

.0067 
.0067 

.0001 
.0001 

il.O 

ii.i 

Increaae,       .... 

O.BO 

0.08 

.0019 

.0061 

.0033 

.0018 

.060 

.0000 

.0000 

10.1 
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MEBBIMACK  RIVEB. 

Id  order  to  compare  these  results  with  similar  ones  obtained  in 
previous  years,  another  table  is  presented »  which  shows  the  in- 
crease in  impurities  as  the  water  passes  from  a  point  above  Lowell 
to  Lawrence,  as  given  in  the  last  line  of  the  above  table,  and  the 
corresponding  increase  in  previous  years  :  — 

Increase  in  the  Amount  of  Impurities  in  the,  Merrimack  River  Water,  from  a  Point 
above  Lowell  to  Latorence,  as  determined  by  the  Regular  Monthly  Examinor 
tions  of  Different  Years, 

[Parte  per  100,000.] 


• 

1 

Ubsidub  on 
Eyapoka- 

TIOK. 

AVXOKIA. 

i 

NlTHOOKir 

1      AS 

f^ 

Lesson 
Ignition. 

i 

AlbQminold. 

1 

1 

DATE. 

i 

• 

1 

1 

oo 

1 

Increase,  1887-1889,  . 

0.01 

0.28 

0.09 

.0007 

.0027 

.0017 

.0010 

.026 

.0008* 

.0000 

• 

Increase,  1890, 

0.06 

0.62 

0.22* 

.0016 

.0023 

.0017 

.0006 

.028 

.0020* 

.0000 

0.2 

Increaae,  1801, 

0.02* 

0.29 

0.07 

.0031 

.0023 

.0021 

.0002 

.066 

.0030* 

.0000 

0.1 

Increase,  1892, 

0.06 

0.48 

0.12 

.0019 

.0087 

.0037 

.0000 

.089 

.0013* 

.0000 

0.0 

Increase,  1808, 

0.09 

0.47 

0.80 

.0081 

.0062 

.0021 

.0011 

.036 

.0002* 

.0001 

0.0 

Increase.  18M,   . 

0.02 

0.16 

0.04 

.0028 

.0082 

.0082 

.0000 

.049 

.0000 

.0000 

0.1 

Increase,  1896, 

0.11 

0.62 

0.83 

.0022 

.0063 

.0046 

.0017 

.063 

.0006 

.0001 

0.1 

Increase,  1890, 

0.02 

0.61 

0.24 

.0084 

.0068 

.0047 

.0006 

.070 

.0017 

.0002 

0.2 

Increase,  1897,   • 

0.06 

0.80 

0.08 

.0010 

.0061 

.0083 

.0018 

.060 

.0000 

.0000 

0.1 

*  Decrease. 

The  average  flow  of  the  river  at  Lawrence,  for  twenty- foar  hoars,  daring  the  days  on  which  samplee 
were  collected,  was  for  the  above  periods,  respectively,  at  the  rate  of  9,146,  9,948, 7,081, 6,484, 8,120, 6,459, 
11,634,  6,886  and  8,230  cubic  feet  per  second. 


Nashua  River. 

• 

The  north  branch  of  the  Nashua  River  receives  the  unpurified 
sewage  of  the  city  of  Fitchburg,  which  had,  in  1895,  a  population 
of  26,409.  The  south  branch  of  the  river  receives  sewage  from  the 
town  of  Clinton,  having  a  population,  in  1895,  of  11,497. 
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NASHUA  RIVKR. 

Chemical  Examination  of  Water  from  the  North  Branch  of  the  Nashua  Biver^ 

below  Fitchburg, 

[PlarU  par  100,000.] 


1 

AmAMAXOt. 

Kksidus  oh 

EVAPOBA- 
TIOH. 

▲iQIOinA. 

• 

i 

0.82 

Nrboosm 

AS 

■ 

e 

s 

s 

1 
1 

M 

O   1 

m 

■ 

1 

1 

• 

1 

Loss  on 
Ignition. 

1 

Albamlnold. 

i 
S 

• 

i 

1 

■i 

1 

si 

GO 

• 

■ 

e 
S 

18208 

1897. 

Ju.  10 

Decided. 

Cons. 

.46 

0.20 

2.40 

.0816 

.0170 

.0106 

.0064 

.0100 

.0011 

1 

1 
1 

.78 

18&87 

Feb.  17 

Dlsttnet. 

Cons. 

.48 

7.46 

2.80 

.0478 

.0600 

.0408 

.0002 

0.68 

.0080  .000« 

1 
.88 

18874 

Mar.  26 

Dletlnet. 

Cons. 

.48 

4.86 

2.00 

.0102 

.0201 

.0208 

.0066 

0.27 

.0180 

.0000 

.40 

1 

10078 

Apr.  20 

Distinct. 

Cons. 

.60 

4.60 

1.66 

.0110 

.0828 

.0220 

.0108 

0.88 

.0180 

.0004 

.64 

1 

1 

10281 

May  18 

Decided. 

Cons. 

.80 

4.66 

1.06 

.0082 

.0380 

.0268 

.0122 

0.34 

.0070 

.0008 

.70 

10477 

Jane  16 

Slight. 

Cons. 

.68 

6.20 

1.86 

.0080 

.0878 

.0250 

.0128 

0.84 

.0220 

.0004 

.70 

10868 

Jaly  21 

Slight 

Cons. 

.87 

0.06 

2.46 

.0864 

.0601 

.0868 

.0186 

0.67 

.0080 

.0006 

.88 

2.0 

20280 

Aag.23 

Slight. 

Cons. 

.62 

7.80 

2.80 

.0620 

.0486 

.0862 

.0124 

0.75 

1 
.0200,.0U2l> 

.67     2.3 

20606 

Sept.  21 

DUtinct. 

Cons. 

.60 

0.26 

2.86 

.0800 

.0618 

.0460 

1 

.0168 

0.04 

.0080 

.0015 

|.78  I  2.6 

20888 

Oct.  10 

Distinct. 

Cons. 

.80 

11.80 

8.00 

.1120 

.0726 

.0604 

.0122 

1.04 

.0060 

.0008 

.06 

2.6 

21207 

Not.  18 

Cons. 

Cons. 

.60 

O.U 

2.16 

.0200 

.0804 

.0288 

.0106 

0.52 

.0000 

.0004 

.74 

1 

1.7 

21621 

Dec.  21 

Decided. 

Cons. 

.40 

6.00 

2.70 

.0284 

.0200 

.0268 

.0022 

0.60 

.0260 

.0006 

1.68    1.8 

I        1 

Averages  by  Tears, 


1803 

- 

> 

.67 

7.46 

2.16 

.0461 

.0860 

.0267 

.0108 

1 
0.60 

.0118 

.0018* 

.80 

1804 

- 

- 

.66 

7.88 

2.00 

.0684 

.0846 

.0261 

.0006 

0.76 

.0162 

.0020 

.68 

1886 

- 

- 

.60 

8.10 

2.68 

.0882 

.0428 

.0810 

.0104 

0.76 

.0184 

.0010 

.74 

1806 

- 

- 

.48 

8.16 

2.40 

.0677 

.0400 

.0848 

.0166 

0.74 

.0161 

.0017 

.80 

1807 

- 

- 

.61 

6.82 

2.87 

.0870 

.0420 

.0817 

.0108 

0.61 

.0120 

.0007 

.88 

KoTB  to  analyses  of  1807 :  Odor,  generally  distinctly  musty,  occasionally  vegetable  or  nnpleasant. 
^—  The  samples  were  collected  from  the  river,  about  half  a  mile  below  the  point  where  water  from  the 
tail-race  of  the  Falalah  Paper  Company  enters  the  stream. 
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KASHTTA  BIVEK. 

CTiemical  Fxamtnaiion  of  Waierfrom  the  North  Branch  of  the  Nashua  Biver^just 
above  Us  Confluence  with  the  South  Branch  ai  Lancaster. 

[Parti  p«r  100,000.] 


18883 
18MI6 
18TM 
19000 
19206 
19486 
19862 
20161 
31646 


I 


1897. 

Jan.  22 

Feb.  17 
Mar.  16 
Apr.  21 
May  18 
Jane  16 
Joly  21 
Aag .  19 
Dee.  28 


Appsaiavob. 


Dlitlnet. 

Distinet. 

Distinct. 

DiBtlnct. 

V.  Blight. 

Slight. 

Blight. 

Blight. 

Decided. 


OODS. 

Cons. 

Cone. 

Cons. 

Cons. 

Blight. 

Oons. 

SUghL 

Cone. 


.60 
.48 
.40 
.48 
.68 
.66 
.T5 
.63 
.44 


KSSIDDS  OH 
SVAPOBA- 

TIOK. 

1 

Loss  on 
Ignition. 

T.40 

8.10 

6.16 

2.06 

8.86 

l.U 

4.40 

1.40 

4.U 

1.46 

4.66 

1.80 

6.66 

2.26 

6.16 

2.06 

6.80 

2.66 

AmoifXA. 


I 


Albominold. 


e 


1 


I 


.0088 
.0838 
.0078 
.0220 
.0104 
.0146 
.0364 
.0264 
.0180 


.0888 

.0804 
.0226 
.0386 
.0804 
.0234 
.0818 
.0818 
•0386 


.0816 
.0242 
.0186 
.0303 
.0326 
.0160 
.0368 
.0246 
.0334 


.0072 
.0062 
.0040 
.0064 
.0078 
.0074 
.0060 
.0072 
.0063 


45 

a 
1 


.61 
.36 
.86 
.28 
.26 
.40 
.61 
.60 


KlTBOOKV 


I 


8 

s 


.0170 
.0130 
.0080 
.0180 
.0100 
.0180 
.0100 
.0180 
.0390 


.0002 
.0003 
.0002 

.0007 
.0006 

.0010 
.0011 
.0026 
.0006 


■2 
§ 


a 

8 


.60 
.64 

.46 
.66 

.62 
.67 
.78 
.69 
.49 


i 


n 


3.1 

1.7 
0.9 
1.1 
1.4 
1.4 
1.4 
1.6 
3.0 


Averages  by  Tears. 


1806 
1896 
1897 


.61 
.47 
.64 


6.96 
6.16 
6.29 


2.10 
1.96 
1.99 


.0382 
.0317 
.0386 


.0369 
.0293 
.0290 


.0206 
.0334 
.0380 


.0061 
.0060 
.0060 


.66 
.42 


.0886  .0019 
.0166  .0019 
.0160  .0008 


.60 
.66 

,69 


1.9 
1.8 
1.6 


NoTB  to  analyses  of  1807 :  Odor,  generally  distlnotly  mnsty,  oeeaelonally  yegetable  or  unpleasant. 
-The  samples  were  ooUeoted  from  the  river,  at  the  railroad  bridge,  a  short  distance  above  its  mouth. 
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NASHUA  BIVXB. 

ChemietU  Examinalion  of  WaUrJYom  (Ae  Qui'nepoxet  Jiivtr  in  ffotden. 
'  (Parup«Tioa,«w.] 


Averages  fty  Tears. 


- 

IBM 

ie» 

- 

i 

».Tt 

].«9 

l.K 

.(XttD 

.mi 

.0114 

.rate 

(ttW 

.OlTl 

.MIO 

,0133 



.J 

d 

1 

.K 

.oon 

•  OOIT 

.MM 
.006) 

.0000 

.0001 

0.0 

o.» 

NOTRIO 

collactffl  Iroi 
udWMlBo 
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NASHUA  RITEB. 

Chemical  Examinalion  of  Water  from  the  SUllwaler  Siver  in  Sterling. 

[Pkrta  p«T  IDO.OOO.] 


Averages  by  Year». 


- 

itai 

ISM 
IBM 

1M7 

- 

- 

z 

1I.3S 

s-ao 
s.u 

S.S3 

l.U 
1.(6 

1 

.om 

.OIM 
.0111 

z 

.18 

1 

:Z 

.DDOC 

.0000 

O.B 

o.« 

0.8 
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NASHUA  BIVBR. 

Chemical  Examination  of  Water  from  the  South  Branch  of  the  Nashua  River 

above  Clinton, 

[Paru  per  100,000.] 


1 

1 

Appbakahob. 

Kksiduk  or 
Evapuka- 

TIOK. 

▲mvohia. 

1 
1 

.21 

KlTSOOBV 

▲8 

■ 

1 

a 
e 

£ 

• 

^  • 

1 

1 

3 

1 

Albttininofcl. 

■ 

s 

1 

1 

1 

1 

• 

> 

1 

« 

5 

,1 

OD 

• 

i 

4 

m^ 

tS»7. 

Jan.  19 

V.  Blight. 

Blight. 

.40 

4.80 

1.60 

.0010 

.0160 

.0188 

.0022 

.0080 

.0001 

.M 

1.8 

18405 

Feb.    1 

V.  alight. 

V.  alight. 

.42 

4.06 

1.80 

.0002 

.0168 

.0168 

.0000 

.28 

.0160 

.0001  .48 
.0000  .60 
.0000  .48 

1.1 

18671 

Mar.    1 

Slight. 

V.  Blight. 

.48 

4.06 

1.86 

.0004 

.0206 

.0146 

.0060 

.26 

.0120 

0.0 

18039 

Mar.  81 

V.  alight. 

V.  alight. 

.46 

2.40 

0.76 

.0000 

.0162 

.0116 

.0086 

.18 

.0060 

0.8 

1914ft 

May    8 

Blight. 

Slight. 

.40 

8.66 

1.80 

.0028 

.0212 

.0162 

.0060 

.22 

.0060 

.0000  .48 

1' 

1.8 

19865 

May  81 

Slight. 

BUght. 

.00 

8.40 

1.60 

.0024 

.0206 

.0172 

.0034 

.14 

.0060 

.0000  Loo 

0.6 

19693 

July    1 

SUght. 

Oons. 

.42 

8.40 

1.16 

.0082 

.0176 

.0122 

.0064 

.20 

.0080 

.0001 

.«t 

0.9 

19961 

Aug.  2 

V.altght. 

V.aUght. 

.98 

8.96 

1.00 

.0020 

.0274 

.0266 

.0018 

.18 

.0030 

.0000  |.94 

1.1 

20339 

Sepl.  1 

V.  Blight. 

Slight. 

.44 

8.00 

1.60 

.0014 

.0168 

.0184 

.0024 

.20 

.0080 

.0000 

.M 

1.1 

20709 

Oct.    4 

V.  alight. 

BUghC 

.80 

8.80 

1.60 

.0002 

.0088 

.0082 

.0006 

.21 

.0090 

.0000 

.26 

1.8 

20993 

Oet.  87 

V.  alight. 

BUght. 

.80 

8.80 

0.90 

.0024 

.0096 

.0092 

.0004 

.24 

.0060 

.0001 

•" 

2.7 

21028 

Nov.   1 

V.aUght. 

BUght. 

.16 

4.10 

1.16 

.0002 

.0100 

.0100  .0000 

1 

.21 

.0080 

.0001  '.16 

1.6 

21403 

Dee.    1 

SUght. 

BUght. 

.70 

4.26 

1.90 

.0028 

.0294 

.0106 

.0028 

.29 

.0080 

.0000 -.68 

1 

1.8 

Averages  by  Tears. 


— 

1888 

« 

- 

.88 

8.68 

1.06 

.0008 

.0161 

. 

- 

.18 

.0007 

.0001 

« 

- 

- 

1894 

- 

- 

.44 

8.81 

1.27 

.0014 

.0164 

.0123 

.0031 

.26 

.0042 

.ooow 

.42 

1.1 

- 

1896 

- 

- 

.46 

4.00 

1.44 

.0017 

.0226 

.0189 

.0037 

.26 

.0090 

.0000 

.68 

1.8 

- 

1896 

- 

- 

.43 

8.66 

1.37 

.0028 

.0109 

.0167 

.0032 

.18 

.0046 

.0000 

.49 

1.2 

- 

1897* 

- 

- 

.47 

8.81 

1.89 

.0016 

.oin 

.0149 

.0028 

.21 

.0067 

ft 

.0000 

.47 

1.1 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the  mean  analyiia  for  that  month  haa  been 
used  In  making  the  average. 


KoTK  to  analyaea  of  1897:  Odor,  generally  diatlnetly  vegetable,,  oecaaionally  mouldy  or  moa^.— — > 
The  aamplea  were  collected  from  the  river,  at  the  dam  of  the  Lancaater  Mannf acta  ring  Company. 
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N ASHITA  BIVER. 

Chemical  Examination  of  Water  from  the  South  Branch  of  the  Nashua  River  ^  just 
above  its  Confluence  with  the  North  Branch  at  Lancaster, 

[Parta  per  100,000.] 


• 

§ 

1 

Appbabavcb. 

RBflDDB  OX 

EVAPOBA- 

TIOM. 

AXMOVIA. 

• 

« 

s 

.48 

NiTBOOBV 
AS 

• 

1 

a 
• 

1 

1 

1 

Eh 

mi 

i 
1 

1 

1 

• 

r 

1 

Albamlnold.     | 

i 

1 

1 

1 

3 

1 

• 

Sus- 
pended. 

i 

1 

B3 

18305 

Jan.  20 

DiltlDOt. 

OODt. 

.48 

0.90 

2.40 

.0086 

.0874 

.0284  .0140 

.0160 

.0004 

.65 

is^ae 

Peb.  17 

Difltinct. 

Slight. 

.45 

4.86 

1.80 

.0020 

.0270 

.0214  .0056 

.29 

.0080 

.0008 

.58 

18T97 

Mar.  10 

Slight. 

Slight. 

.42 

8.60 

1.16 

.0040 

.0182 

.0160  .0082 

.20 

.0060 

.0002 

.46 

vmi 

Apr.  21 

SUgbt. 

Cons. 

.60 

8.80 

1.40 

.0014 

.0218 

.0178  .0040 

.21 

.0100 

.0002 

.46 

10307 

May  18 

V.  flight. 

Ck)nt. 

.87 

3.60 

1.80 

.0110 

.0280 

.0232.0048 

.28 

.0180 

.0002 

.09 

19487 

June  10 

V.  flight. 

Conf. 

.88 

8.86 

1.06 

.0062 

.0222 

.0182 

.0040 

.16 

.0060 

.0003 

.74 

19858 

July  21 

Slight. 

CODB. 

.76 

4.76 

2.86 

.0124 

.0280 

.0224 

.0056 

.24 

.0070 

.0008 

.47 

20152 

Aug.  19 

Blight. 

BUght. 

.62 

4.00 

2.86 

.0070 

.0278 

.0220 

.0062 

.80 

.0080 

.0002 

.61 

20570 

Sept.  20 

V.  flight. 

Conf. 

.40 

4.70 

1.80 

.0424 

.0208 

.0224 

.0044 

.51 

.0100 

.0012 

.42 

S0005 

Oct.  20 

Distinct. 

Slight. 

.60 

6.10 

1.76 

.0020 

.0204 

.0226 

.0008 

.66 

.0150 

.0003 

.60 

1.8 

21280 

Nov.  17 

SUgbt. 

Oonf. 

.90 

4.85 

2.00 

.0092 

.0248 

.0192  .0066 

.84 

.0160 

.0006 

.81 

1.8 

21«47 

Dee.  28 

Slight. 

Oona. 

.68 

4.26 

1.80 

.0082 

.0100 

.0142  .0024 

.80 

.0180 

.0002 

.40 

1.4 

Averages  by  Tears, 


- 

1896 

- 

- 

.68 

4.66 

i.n 

.0167  .0288 

1 

.0185 

.0053 

.34 

.0114 

.0008 

.61 

1.4 

- 

1890 

- 

- 

.46 

4.72 

1.60 

.0094 

.0216 

.0180 

.0036 

.85 

.0134 

.0006 

.58 

1.6 

- 

1897 

- 

- 

.00 

4.47 

1.80 

.0092  .0257 

.0302 

.0065 

.82 

.0110 

.0004 

.56 

1.8 

Nora  to  analyfea  of  1807 :  Odor  of  the  firet  foar  Bample«,  decidedly  mnity  and  onpleaeant  or  dia. 
agreeable;  of  the  next  alx  aamplee,  dlatinotly  vegetable  and  mnaty  or  mouldy;  of  the  laat  two  aamplea, 
oily.  —  The  aamplea  were  collected  from  the  river,  at  the  Atherton  Bridge,  a  abort  diatance  above  ita 
mouth. 


372 


STATE  BOARD  OF  HEALTH,         [Pub.  Doc. 


STONT  BBOOK. 


Stony  Brck)k. 


This  stream  has  a  watershed  of  about  14  square  miles,  a  large 
portion  of  which  is  very  densely  populated.  For  much  of  its  course 
the. stream  is  confined  in  a  walled  channel,  and  for  a  considerable 
distance  above  its  lower  end  the  channel  is  covered.  The  samples 
of  water  from  this  stream  were  collected  at  Boylston  Avenue,  in 
Roxbury,  below  the  point  where  the  covered  masonry  channel 
begins.  Above  this  point  there  are  six  storm  overflows,  which  dis- 
charge sewage  mingled  with  storm  water  directly  into  the  brook,  at 
times  of  high  flow. 


Chemical  Examination  of  Water  from  Stony  Brooke  Boston. 

[Parts  per  100,000.] 


• 

1 

2 

Afpvakavcb. 

Hksiduk  om 

EVAPOBA- 
TIOM. 

AirtonA. 

9 

2.20 

NiTBOOBll 

AS 

1    . 

a 

s 
■ 

1 

9 
Eh 

8 

• 

1 

1 

r 

i 

Albuminoid 

i 
n 

1 

1 

1 

1 

1 

si 

00 

ft  9 

O  1  s 

18863 

Jan.  26 

Slight. 

Oons. 

0.80 

16.00 

6.10 

.0882 

.0280 

.0906 

.0024 

.2400 

.0004 

1 
.43  1  5.3 

18680 
18866 

Fab.  24 
Mar.  24 

Distinct. 
Decided. 

Cods., 

sandy. 
Heavy. 

0.50 
0.60 

0.70 
10.00 

8.25 
4.00 

.0628 
.0432 

.0364 
.1004 

.0812  .0052 
.0502.0502 

1.11 
1.00 

.0600 
.0800 

.0001 
.0020 

.60 
.73 

9»  L 

19110 

Apr.  28 

Distinct. 

Cons. 

0.80 

18.00 

8.90 

.0160 

.0270 

.0266 

.0004 

1.27 

.1100 

.0011 

.60 

'*lF 

19320 

May  26 

Distinct. 

Oons. 

1.15 

10.90 

3.60 

.0840 

.0518 

.0878 

.0140 

1.11 

.0600 

.0011 

1 

.78 

V*V 

19588 

Jane  28 

Distinct. 

Cons. 

0.96 

14.10 

4.00 

.0640 

.0290 

.0210 

.0080 

1.42 

.1400 

.0018 

.30 

V*  V 

10966 
20327 

Jnly  28 
Aag.  80 

Distinct. 
Distinct. 

Oons., 

brown. 
Slight. 

0.36 
0.62 

16.20 
14.70 

8.75 
4.15 

.0514 
.0268 

.0822 
.0490 

.0272 
.0862 

.0050 
.0128 

1.85 
1.65 

.O^M") 

.0600 

.riOOO 
.0035 

.55  1  7.0 
.61     6.1 

20668 

Sept.  29 

Distinct. 

Coos. 

0.50 

16.20 

5.05 

.0816 

.0834 

.0814 

.0020 

1.78 

.1200 

0000 

.87     7.1 

20084 

Oct.   27 

Distinct. 

Coos. 

0.48 

16.45 

8.80 

.0560 

.0218 

.0114 

.0104 

1.80 

.1200 

.0076 

1 

.28  1  7.7 

21714 

Dec.  20 

Decided. 

Cons., 
earthy. 

0.35 

12.50 

8.65 

.0824 

.0400 

.0166 

.0284 

1.60 

.2150 

.0007 

.38  1  5.1 

1 

At... 

0.56 

1 
13.t2 

4.11 

.0483 

.0404 

.0282 

.0122 

l.f>3 

.1150 

.0022 

.52  '  K-A 

i 

1 

Odor,  generally  distinctly  mnsty  and  nnpleasant,  becoming  sometimes  disagreeable  on  boating.— > 
The  samples  were  collected  from  the  brook,  at  Boylston  Avenue,  Roxbary. 
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WABE  BIV£B. 


Ware  RrvER. 


Chemical  Examination  of  Water  from  Ware  River  at  Cold  Brook  Station^  Barre, 

[ParU  per  100,000.] 


a 


I 

o 


& 

^ 


1S*7. 

18238  Jan.  11 


18400;  Feb.  1 
18609  Mar.  1 

I 

180881  Mar.81 
19161:  May  8 
10346  JoBe  1 


10T04 
19068 


Joly  1 
Aug.  2 


20852,  SepU  1 


20710 
21011 
21408 


Od.  4 
Nov.  1 
Deo.  1 


ArPKARAXCB. 


• 


B 

a 


.a 
5 


V.ellgbt. 
V.illKhU 
V.illglit. 
V.  slight. 
V.  alight. 
V.  Blight. 
V.elight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 
V.  alight. 


V.  slight. 

Slight. 

V.aUght. 

Slight. 

Slight. 

Slight. 

Slight. 

Slight, 

V.  alight. 

SHght. 

V.  slight. 

Slight. 


0.60 
0.65 
0.65 
0.58 
0.80 
1.10 
1.00 
1.45 
0.98 
0.68 
0.49 
1.05 


Residue  cm 

EVAPOBA- 

TIOM. 

1 

• 

§1 
-  * 

r 

4.26 

1.55 

8.90 

1.25 

8.70 

1.85 

2.60 

1.15 

2.80 

0.80 

8.80 

1.55 

8.86 

1.45 

4.25 

2.80 

8.75 

1.80 

8.40 

1.80 

8.45 

1.60 

8.95 

1.95 

AimoinA. 


Albamlnold. 


g 


> 
•o 


I 


I 
I 


.0004 
.0020 
.0016 
.0006 
.0002 
.0006 
.0024 
.0008 
.0012 
.0008 
.0014 
.0006 


.0158 
.0154 
.0152 
.0126 
.0198 
.0226 
.0226 
.0802 
.0220 
.0200 
.0176 
.0184 


.0146  .0012 

*     I 
.0142'. 0012 

.0142.0010 

.Olio'. 0010 

.0178Lo020 


.0146 
.0192 
.0280 
.0196 


.0060 
.0084 
.0022 
.0024 


.0194  .0006 
.0168.0008 
.0176.0006 


NXTBOOKM 
▲S 


I 


*A 


.18 

.0050 

.14 

.0070 

.15 

.0100 

.15 

.0080 

.12 

.0080 

.06 

.0000 

.10 

.0000 

.18 

.0080 

.10 

.0000 

.15 

.0000 

.20 

.0090 

.21 

.0060 

.0008 
.0001 
.0000 
.0000 

.oooo| 

.0000 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 


■ 

i 


a 


0.60 
0.52 
0.64 
0.57 
0.60 
0.87 
0.60 
1.52 
0.97 
0.67 
0.64 
0.88 


i 


0.8 
1.4 
0.9 
0.2 
0.5 
0.6 
0.5 
0.6 
0.6 
0.8 
1.0 
1.1 


Averages  by  Tears. 


m, 

1884 

. 

- 

0.74 

1 

8.55 

1.47 

.0005 

.0179 

.0155 

.0024 

.14 

.0028 

.0000 

.68 

0.8 

- 

1895 

- 

- 

0.78 

8.96 

1.70 

.0014 

.0219 

.0199 

.0020 

.17 

.0051 

.0000 

.79 

0.9 

- 

1896 

- 

- 

0.72 

1 

8.86 

1.62 

.0008 

.0198|.0177 
.0198  .0178 

.0021 

.11 

.0088 

.0000 

.78 

0.8 

- 

1897 

- 

- 

0.88 

8.60 

1.55 

.0010 

» 

.0020 

.14 

.0082 

.0000 

.69 

0.7 

Nora  to  analyses  of  1807:  Odor,  distioetly  vegetable. The  samples  were  oollected  from  the 

river,  at  the  railroad  bridge,  near  Gold  Brook  station,  in  the  soath^easterly  part  of  the  town  of  Barre. 


SUMMARY 


or 


WATER  SUPPLY  STATISTICS; 


▲X.SO 


RECORDS  OF  RAINFALL  AND  FLOW  OF  STREAMS. 


[«»] 


SUMMARY  OF  WATER  SUPPLY  STATISTICS. 


At  the  end  of  the  year  1897  th^  State  contained  32  cities  and  321 
towns.  The  town  of  Bradford  was  annexed  to  the  city  of  Haverhill 
daring  the  year,  and  the  new  town  of  Westwood  was  set  off  from 
the  town  of  Dedham,  so  that  the  total  number  of  towns  remains  the 
same  as  in  1896. 

Daring  the  year  1897  a  public  water  supply  was  introduced  for 
the  first  time  into  the  towns  of  Oroton  and  Sheffield,  and  important 
additions  to  many  of  the  existing  works  were  made  to  increase  the 
capacity  of  the  sources  of  supply. 

The  following  table  gives  a  classification  by  population  of  cities 
and  towns  having  and  not  having  a  public  water  supply  Dec.  31, 
1897.     The  populations  are  taken  from  the  census  of  1895  :  — 


POMTLATIOV 
(lfl»5). 


Number  of 
PUoM  of  Given 

FopaUtlon 
luivtnir  •  Pub- 
lic Water 
Supply. 


Under  600, 
600-1,000, 
1,000-1,600, 
1,600-3,000, 
3,000-2,600, 
2,600-3,000, 
8,00O.S,600, 
8,600-4,000, 
4.000-4,600, 
Above  4,600, 

Totals, 


0 
4 

10 
0 

10 
7 

10 
6 
0 

00 


100 


Total 
Population  of 

Place* 

In  Prtordlng 

Column. 


0 
8,801 
11,013 
16,722 
32,182 
18,887 
88,616 
18,218 
80,000 
2,088,708 


3,361,617 


Number  of 

Plaoee  of  Given 

Population 

not  oavlnf  a 

Public 
Water  Supply. 


ToUl 
Population  of 

Placet 

In  Preceding 

Colomn. 


66 
88 

80 
18 
11 
7 
1 
1 
1 


108 


18,387 

48,606 

48,864 

61,764 

38,883 

39,634 

32,600 

8,608 

4,066 

8,080 


348,860 


From  the  totals  given  in  the  preceding  table  it  will  be  seen  that, 
although  but  45.3  per  cent,  of  the  cities  and  towns  in  the  State  have 
a  public  water  supply,  yet  the  total  population  of  places  supplied 
represents  90.1  per  cent,  of  the  whole  population  of  the  State.     The 
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number  of  people  to  whom  a  public  water  supply  is  av^ailable  is 
somewhat  less  than  the  total  population  of  the  municipalities 
supplied 9  but  the  diSerence  is  not  large. 

There  are  now  10  towns  having,  by  the  census  of  1895,  a  popula- 
tion exceeding  3,000,  which  are  not  provided  with  a  public  water 
supply.     These  are  given  in  the  following  table :  — 


Towss. 

Popalatlon  in 
IMS. 

BlMkttone 

BarnsUble 

North  Andover, 

Sntton, 

Tewkabary, 

6,000 
4,066 
8,600 
8,420 
8,870 

Tomn. 


PopnlftUoola 
I09S. 


P«pp«r0ll,  . 
Dadley,  . 
Gbelmtford, 
Dmrtmoath, 
Deerfleld,  . 


8,821 
8,»8 
8»1« 
8,107 
8,00T 


In  the  following  table  the  various  water  supplies  are  classified 
According  to  the  dates  when  a  fairly  complete  system  of  supply  was 
first  introduced  into  a  city  or  town :  — 


Tbabs. 


Preyloua  to  1860, 
1860-1860,  inelnilTei 
1880-1800,  inelniivo, 
1870-1670,  inelntWe, 
1880-1880,  Inolasive, 

1800,  .       .       . 

1801,  . 


HniBbtfof 

PlAOM 

ssppUad. 


6 

4 

10 

44 

68 

4 

6 


Kombcrof 

Ptaocs 

mippUMl. 


1802,  , 

1808,  . 

1804,  . 

1806,  . 

1806,  . 

1807,  . 
ToUl, 


1 
8 

8 
6 
6 
2 


160 


During  the  year  1897  the  town  of  Watertown  took  possession  of 
the  works  which  were  formerly  owned  by  a  water  company.  At  the 
end  of  the  year  all  of  the  32  cities  in  the  State,  having  an  aggregate 
population  of  1,640,503,  owned  their  water  works.  Of  the  128 
towns  having  a  public  water  supply,  80,  with  a  population  of  400,- 
424,  own  their  works;  while  48,  having  a  population  of  210,590, 
are  supplied  by  private  companies.  The  total  population  in  both 
cities  and  towns  owning  their  works  is  2,040,927,  against  210,5.  0 
in  those  supplied  by  private  companies. 
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The  following  table  gives  statistics  with  regard  to  the  consamp- 
tion  of  water  in  many  of  the  cities  and  towns  in  this  State  where 
such  records  are  kept.  The  populations  for  1897,  as  given  in  the 
table,  were  obtained  by  adding  two-fifths  of  the  increase  in  popula- 
tion from  1890  to  1895  to  the  population  as  determined  by  the 
census  taken  in  the  latter  year.  The  daily  consumption  per  inhabi- 
tant has  been  obtained  by  dividing  the  average  daily  consumption 
by  the  estimated  total  population  of  the  city  or  town  in  1897,  and 
consequently  is  somewhat  less  than  the  amount  used  per  consumer, 
because  there  are  in  all  cities  and  towns  a  greater  or  less  number  of 
people  who  do  not  use  the  public  water  supply.  The  difference 
between  the  number  of  inhabitants  and  consumers  would  account  to 
a  large  extent  for  the  low  rate  per  inhabitant  in  some  of  the  towns 
where  works  have  been  in  operation  for  a  short  time  only,  and 
where,  in  consequence,  water  has  not  been  generally  introduced. 
In  some  towns  the  population  during  the  summer  months  is  much 
greater  than  shown  by  census  returns,  and  in  such  cases  the  con- 
sumption per  inhabitant  as  given  in  the  table  is  somewhat  higher 
than  it  would  be  if  allowance  was  made  for  the  increased  population 
in  the  summer. 


Statistics  relating  to  the  Chnsumption  of  Water  in  Various  Cities  and  Towns, 

Cm  OS  Towa. 

Popula- 
tion. 

Average 

Dally 
Consamp- 

tlon. 

Oallona. 
1S97. 

Daily 

Conaamp- 

tlon  per 

InhaDl- 

unt. 

Oallooa. 

1M7. 

CITT  OB  Towir, 

Popula- 
tion. 

1M7. 

Average 

Daily 
Consump- 

ttoo. 

Oallona. 
1S*7. 

Daily 

Coneamp- 

tlon  per 

Inhabl- 

unt. 

Oallona. 

AblDgton  and  Bock- 
land. 
Andover, 

AlUebonragh, 

ATODt        •         •          • 

Ayer,       . 
Beverly,  . 

Boaton  (Coehltuata 
Worke). 

BoatoD,  Bomerrille, 
Obelaea,  Everett 
(Myatle  Worka). 

Bndniree, 

Brldgewater    and 

E.  Brtdgewater. 
Broekton, 

Brookllne, 

Cambridge,     . 

9,832 

6,147 

8,672 

1,722 

2,068 

12,900 

491,100 

142,600 

6,496 

7,748 

36,613 

17,788 

86,289 

338,000 

317,000 

868,000 

48,000 

78,000 

867,000 

67,867,000 

12,619,000 

364,000 

190,000 

1,060,000 

1,882,000 

6,668,000 

34 
62 
41 
28 
87 
70 
118 
88 

66 

26 
30 
78 
77 

1 

Canton,   • 
Cohaaaefe, 
Cottoge  Olty,  . 
Danvera, . 
Dedham, . 

Eaaton,    . 
Falrhaven, 
Fall  Blver,      . 
Foiborongh,  . 
Framlngham, . 
Franklin, 
Oardner, . 

4,676 
2,484 
1,022 
8,472 
7,247 
4,948 
4,436 
3,606 
96,126 
3,338 
9.622 
6,268 
9,486 

164,000 

66,000 

94,000 

618,000 

600,000 

889,000 

96,000 

172,000 

3,670,000 

160,000 

822,000 

178,000 

639,000 

86 
26 
92 

7S 

• 

60 
69 
22 
49 
39 
46 
83 
33 
67 
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Bialislica  reUUing  to  the  Consumption  of  WiUer  in  Various  Cities  and  Towns  — 

Concluded, 


CiTT  OS  TOWV. 

Popula- 
tion. 

Averaire 

Dally 

Conaump- 

tlon. 

Gallons. 

lft»7. 

Daily 
Consump- 
tion per 
Inhabi- 
tant. 

Gallons. 

1»»7. 

City  ob  Towh. 

Pnpula- 
tion. 

1897. 

Average 

Dally 

COnaump- 

tion. 

Gallons. 

1S»7. 

Daily 

Gonsump- 

tktn  per 

Inliaol. 

lAU. 

Gallons. 
1897. 

Oloucester,     . 

29,685 

884,000 

28 

Norwood, 

4,910 

854,000 

» 

Grafton,  . 

6,141 

85,000 

17 

Orange,    . 

5,678 

138,000 

84 

HoUiston, 

2,758 

87,000 

14 

Peabody, 

10,647 

936,000 

88 

Hopklnton, 

2,642 

26,000 

10 

Provineetown, 

4,520 

125.000 

38 

Hyde  Park,     . 

12,480 

714,000 

57 

Qulnoy,    . 

22,808 

1,250,000 

66 

Ipswich, .       • 
Lawrenoe, 

4,882 
56,168 

88.000 
8,107,000 

18 

56 

Randolph  and  Hoi- 

brook. 
Reading, . 

5.821 
4,969 

279,000 
143,000 

48 

Longmeadow, 
Lowell,    . 

624 
87,085 

48,000 
6,694,000 

77 
76 

Revere    and    Win- 

throp. 
Rookport, 

12,903 
6.770 

1,001,000 
170,000 

78 
SO 

Lynn  and  Saugns, . 

60,881 

4,642,000 

66 

Rutland,  . 

977 

16,000 

M 

Maiden,   . 

82,880 

1,461,000 

45 

Salem,     . 

85,942 

2,231,000 

62 

Manchester,    . 

1,010 

149,000 

78 

Sharon,    . 

1,750 

40,000 

23 

Mansfield, 

8,838 

110,000 

29 

Stonghton, 

6,440 

211,000 

90 

Marblehead,    . 
Marlborough, . 

7,459 
15,446 

821,000 
535,000 

48 
35 

Swampscott     and 

Nahant. 
Taunton, . 

4,142 
27,782 

428,000 
1,250,000 

108 
45 

Maynard, 

8,240 

84,000 

26 

Tlsbury,  . 

990 

80,000 

80 

Medford, 
Melrose,  . 

15,882 
18,848 

1,099,000 
924,000 

60 
6^ 

Wakefield  and 

Btoneham. 
Walpole, 

16,160 
8,150 

666,000 
58,000 

44 

18 

Mlddleborough, 

6,930 

196,000 

28 

Waltham, 

21,744 

1,541,000 

71 

Mil  ford  and  Hope- 

dale. 
Milton,     .       .       . 

Montague, 

Nantucket, 

0,081 
6,014 
6,068 
2,915 

606,000 

184,000 

415,000 

88,000 

67 
22 
70 
28 

Ware,      . 

Wareham,  Onset 

Bay. 
Watertown  and 

Belnnont. 
Webster, . 

7,780 

8,888 

11.216 

8,106 

237,000 

18,000 

618,000 

275,000 

81 

4 

46 

34 

Natlck,    . 

8,692 

875,000 

43 

Wellesley, 

4,481 

177,000 

to 

Needham, 
• 

8,701 

183,000 

50 

Weston,  . 

1,728 

20,000 

17 

New  Bedford, 

61,058 

5,676,000 

93 

Whitman, 

6,266 

168,000 

27 

Newbury  port, 

U,794 

649,000 

87 

WInchendon,  . 

4,530 

48,000 

11 

Newton,  . 

28,874 

1,804,000 

62 

Wobum, . 

14,450 

967,000 

67 

No.  Attleborongh, . 

6,516 

164,000 

25 

Worcester, 

104,411 

8,380,000 

82 

North  Brookfleld,  . 

4,941 

166,000 

84 
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Eainfall. 

The  raiofall  for  the  year  1897  was  3.41  inches  more  than  the 
normal.  An  excess  of  rainfall  occurred  in  the  months  of  May, 
June,  July,  August,  November  and  December,  while  in  the  other 
months  there  was  a  deficiency ;  the  greatest  excess  occurred  in  the 
month  of  July,  when  the  rainfall  was  7.86  inches,  or  3.88  inches  in 
excess  of  the  normal  for  that  month.  The  greatest  deficiency 
occurred  in  October,  when  the  rainfall  was  but  0.8  of  an  inch,  or 
3.19  inches  below  the  normal  for  the  month  of  October.  The  large 
amount  of  rainfall  during  the  summer  months  caused  a  large  flow  in 
the  streams  during  that  portion  of  the  year  when  the  flow  is  usually 
smallest.  The  average  rainfall  in  Massachusetts,  as  deduced  from 
long  continued  observations  in  various  parts  of  the  State,  is  given 
in  the  following  table,  together  with  the  rainfall  for  each  month  in 
1897  and  the  departures  from  the  normal :  — 


MoSTB—  1897. 


Normal 
KatiifaU. 

Inchea. 


KafnfMll. 
Tncbea. 


Excetfi  or 

Deficiency. 

I8»7. 

Inches. 


February, 
March, 
April, 
May, 

Jaoe, 
July, 


8.88 
8.68 
8.07 
8.80 
8.69 
8.81 
8.08 


8.81 
2.51 
8.08 
2.80 
4.56 
5.08 
7.86 


—0.07 
-1.12 

—0.04 
—0.41 
-fO.86 
■fl.72 

+3.88 


Month  —  1S97. 


Normal 
Balnfall. 

Inchea. 


RainfalL 
18»7. 

Inchea. 


Excess  or 

Deficiency. 

I  SAT. 

Inches. 


An  gnat, 
8«ptamb«r, 
I  October, 

I 

November, . 

December,  . 

Total,   . 


4.81 
8.84 
8.00 
4.10 
8.60 


45.10 


4.70 
2.14 
0.80 
6.52 
4.67 


48.61 


+0.80 
—1.20 
—8.10 
+2.42 
+1.07 


+8.41 


To  show  the  condition  of  the  streams  or  sources  of  water  supply 
from  which  samples  of  water  have  been  collected  for  analysis  during 
1897,  the  following  tables  are  presented,  which  give  the  daily  rain- 
fall in  inches  at  9  stations  scattered  throughout  the  State :  — 
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Daily  Bainfatt  in  Inches  at  Nine  Places  in  Massachusetts,  OeographicaUy  selected. 


JfABUJursr,  1997. 

FebroAry,  1897. 

DAT 

OF 

MOMTB. 

m 

1 

i 

< 

1 

s 

1 

1 
1 

• 

8 
I 

t 

i 

1 

• 

1 

c 

1 

2 

1 

DAT 

OF 

MOHIB. 

• 

1 

5 

B 
< 

a 
•g 

• 

g 

a 

c 

s 

1 

s 

8 

• 

c 
S 

1 

6 
1 

1 

• 

s 

B 
S 

n 

t 

• 

1.  .          . 

2,  .        . 
8,     .          . 
4,    .        . 
6.    .        . 

6,  .        . 

7,  .        . 

8,  .        . 

0.    .      . 
10,    .       . 

11,  .    . 

12,    .       . 
18,    . 
14,    .       . 
16.    .       . 

16,  .       . 

17,  .       . 

18,  . 

10,    .       . 

20,  .        . 

21,  .       . 

22,  .       . 
28,    .       . 
24,    .       . 
26,    .        . 

26,  .       . 

27,  .       . 

28,  .       . 
20,    .       . 

80,  . 

81,  . 

• 
1.00 

0.40 

0.85 
0.05 

1.80 
4.10 

0.14 
0.50 

• 
0.86 

•   • 
0.05 

0.04 

1.80 
8.78 

0.42 

• 
0.34 

0.01 
0.60 
0.04 

* 
1.20 

2.61 

• 

1.03 

• 
0.80 

• 
0.78 
0.08 

• 
1.01 

• 
• 

1.26 

* 
0.82 

• 
0.70 
0.06 

• 
1.76 

• 
1.71 

• 
0.21 

* 

1.02 
0.07 

1.21 

0.84 

• 
0.20 

* 

0.72 

• 

0.00 

0.80 
2.80 

1.05 

0.02 

• 
0.76 

• 

0.00 

• 

0.11 

• 
1.40 

4.28 

• 

0.28 
0.70 

0.67 

0.72 

0.16 
0.05 

1.50 

8.07 

1.  .         . 

2..        . 
8,.       . 

4,.        . 
6..        . 
6..       . 

7,.        . 
8,.       •. 
0,.        . 

10,  . 

11,  .        . 

12,  .        . 

13,  . 
14,.        . 

16,  .        . 
16,.        . 

17,  .        . 

18,  .        . 
10,  .        . 
20,.        . 
21,.        . 
22,  .        . 
28,  .       . 
24.  .       . 
26,  .        . 
26,.       . 
27,.        . 
28,.        . 

Totals, 

• 

0.80 
0.10 

• 
0.40 

0.10 
0.86 

• 

0.66 

♦ 

0.00 

0.68 

• 
0.11 

• 
0.10 

l.OS 

0.80 

1.07 
0.08 

O.Sl 
0.67 

2.42 

• 
0.70 
0.05 

1.16 

* 
0.00 

• 

0.10 

• 

0.76 

• 

0.60 
0.02 

• 
1.26 

0.02 

0.18 

• 

0.77 

0.84 

m 
0.70 

0.18 

0.20 

* 

0.70 

0.46 

• 
0.79 

0.07 

0.11 
0.64 

0.8S 

• 

0.08 

* 
1.00 

m 
0.08 

0.2ft 

• 

0.76 

O.S 

1.48 

• 

o.a 

• 

O.M 

1 
0.01 

Totals, 

4.14 

4.00 

4.22 

2.26 

s.u 

2.86 

2.70 

2.06 

2.00|3.00!3.6S 

*  PredpiUtlon  Inoladed  in  that  of  foUowlDg  day. 
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Daily  Bainfall  in  Inches  at  Nine  Places  in  Massachusetts,  Oeographically  selected 

—  Continued. 


M»reli,  1897. 


Day 
or 

MOKTB. 


1,  . 

a.  . 

*.  . 

5.  . 

«•  . 

7,  . 

8.  . 

•.  . 

10,  • 

11,  . 

12,  . 
18,  . 

14,  . 

15,  . 

16,  . 

17,  . 

18,  . 

1».  . 

20,  . 

21,  . 

22,  . 

23,  . 

24,  . 

26,  . 
20,  . 

27,  . 

28,  . 

28,  . 

80,  • 


■ 

I 

s 


6 

a 


0.20 
0.87 


0.60 


0.17 
0.80 


0.18 


0.80 


0.10 


I 

1 


0 
a 

I 


i 


3 


t 


0.18 


0.290.20 


0.05 


0.20 
0.17 


0.38 


0.73 


0.8010.70 


K). 
0.37 


0.05 


0.02 


0.15 


0.86 


0.47 


0.64 


090 


0.80 


.07 
0. 


18  0 


0.80 


0.82 


0.48 


• 
0.87 


1.00 


0.12 
.40 


0.64 


0.060.06  0.11 


0.16 


0.860.50 


• 
• 

0.90 


1.07 


0.820.18 


0.68 


1.18 


0.00 
0.16 


0.28 


0.22 


0.34 


0.04 
0.10 
th.87 


* 
0.06 


0.48 


0.68 


k>.89 


0.14 


0.12 


0.47 


0.86 


0.80 


April,  19»7. 


0.07 
0.08 
0.13 


0.60 


DAT 

or 

UOMTH. 


0.08 

■ 

0.70 


0.04 


1.  . 

2,. 
8,  . 
4,. 

6.. 
8.. 
7.. 

8.. 

8,  . 
10,  . 

n, . 

12,. 
18,  . 
14,. 
16,  . 
16.. 
17,. 
18,  . 
19,. 
20,. 

21,  . 

22,  . 
2ft.. 
24.  . 
26.  . 


o 


a 


if 

9 


0.80 
0.10 
0.16 

1.26 


0.30 


0.80 


0.10 


1.88 


o.mio.M) 

0.06 
0.19 


0.08 
0.05 
0.61 


0.17 
0.08 

0.46 


0.34 
0.80 


0.01 


0.060.04 
0.06 
0.060.06 
0.07 


0.01 


I 


1.82 


0.06 
0.17  0.20 


0.250.20 


• 

S3 

» 

^ 

1 

8 

e 

1 

m 

1 

a 
0 

6 

3 

S 

S 

A 


0.85 
0.61 
1.60 


0.80 
0.02 

0.19 


0.88 


0.18 


961 


0. 
0.02 


0.27 
0.02 

0.62 


0.77 

0.12 
2.28 


0.17 


0.21 


0.04 


.61 
0.120.19 


0.01 0.07 
0.820.61 


0.100.12 


* 
1.12 


2.88 
0.26 


0.1 


81,    . 

TOTIU, 


8.27 


8.81.2.668.483.08 


8.75 


2.69|2.94 


2.79 


26,  . 
27,. 
28,. 
28,. 
80,  . 

Totals, 


2.75 


0.04 


0.08 


0.07 
0.10 


0.04 
0.10 


0.0610.020.08 
0.10     -       • 
0.0610.06 
0.08 


0.08 


2.67 


1.85 


2.85 


8.23 


2.06 


2.96 


4.28 


4.80 


*  PnelpltatloD  loolQded  In  tiutt  of  following  day. 


384 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc, 


Daily  RaittfaU  in  Inches  at  Nine  Places  in  MassaehuseUs,  GtographicaUy  selected 

—  Continued. 


9I»7,  1S»7. 

JTsMe,  19»7. 

DAT 

or 

MOHTH. 

• 

1 
1 

• 

1 

1 

• 

a 
S 

a 

B 

I 

• 

n 

£ 
S 

s 

i 

• 

1 

1 
1 

DAT 

OF 

MOSITH. 

i 

• 

1 

1 

s 

B 

a 

0 

e 

1 
e 

1 

a 

1 

• 

1 

s 

1.  .    . 

^.02 

- 

- 

- 

- 

- 

- 

- 

-  1 

1..          . 

- 

- 

- 

- 

- 

0.010.02 

- 

O.Ol 

2.    .        . 

0.20 

• 

0.77 

• 

« 

« 

- 

- 

♦  1 

1 

2,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8.    .       . 

0.25 

0.44 

0.20 

1.00 

1.000.50 

1.27 

- 

2.15 

3,  .        . 

- 

0.02 

0.14 

• 

- 

- 

0.02 

- 

- 

4,    .       . 

- 

0.21 

0.17 

0.85 

0.44 

0.27 

0.17 

- 

.  1 

1 

4.  .        . 

0.26 

- 

0.28 

• 

• 

- 

0.10 

- 

- 

6.    .        . 

- 

- 

- 

- 

- 

- 

- 

1.80 

0.86 

6..        . 

0.60 

0.86 

0.27 

• 

0.41 

- 

0.21 

- 

- 

«,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

6,..        . 

- 

- 

- 

0.44 

- 

0.94 

- 

0.18 

- 

7,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

1 

7,  .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8,    .        . 

- 

- 

- 

- 

- 

- 

- 

- 

1 

8,  .        . 

• 

0.02 

- 

- 

- 

- 

- 

1 

- 

»,    .        . 

- 

- 

- 

- 

- 

0.02 

- 

- 

- 

0.  .      . 

'2.00 

8.05 

1.91 

• 

• 

• 

« 

• 

0.07 

10,    .        . 

- 

• 

0.44 

* 

0.64 

0.78 

- 

0.18 

- ! 

10,  . 

- 

0.16 

0.81 

2.27 

2.14 

2.66 

1.95 

O.TOO.flS 

11,    .        . 

0.20 

0.17 

- 

0.64 

- 

- 

• 

- 

0.07 

11..        . 

- 

- 

- 

- 

- 

- 

0.09 

- 

- 

12.    .        . 

0.30 

0.50 

0.45 

0.23 

0.20 

0.^ 

0.00 

* 

- 

12,.        . 

- 

- 

- 

- 

- 

- 

- 

0.07 

- 

18,    . 

1.86 

1.36 

1.40 

0.68 

0.40 

1.84 

0.29 

0.60 

0.25 

18,  . 

0.22 

0.22 

0.24  0.18 

0.81 

« 

• 

m 

O.OB 

14,    .       . 

- 

0.06 

- 

- 

- 

- 

• 

- 

1.12 

14,.        . 

0.20 

0.20 

0.20 

0.06 

- 

0.680.21 

0.36 

- 

16,    .        . 

- 

0.04 

- 

- 

» 

- 

0.16 

0.15 

1 

16.  . 

- 

- 

- 

- 

0.82 

0.88 

0.24 

- 

- 

10,    .       . 

- 

- 

- 

- 

0.08 

- 

- 

0.17 

0.28 

10.  . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

17.    .       . 

- 

- 

- 

- 

0.06 

- 

17,  .        . 

0.02 

- 

- 

- 

- 

- 

- 

- 

- 

18,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18,  . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

19,.        . 

• 

• 

- 

- 

- 

- 

- 

- 

- 

20,    .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

1  20,  .        . 

0.75 

0.84 

0.10 

0.27 

0.32 

0.17 

0.42 

0.83 

0.40 

21,    .        . 

0.20 

0.08 

0.01 

0.10 

0.17 

- 

- 

0.12 

* 

21,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

22,    .        . 

- 

- 

- 

- 

- 

- 

• 

- 

0.16 

22,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

28,    .        . 

- 

* 

- 

- 

- 

- 

0.22 

- 

- 

28,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

• 

24,    .        . 

- 

0.87 

0.01 

• 

- 

0.02 

- 

- 

- 

24..        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

25.    .        . 

0.05 

0.89 

0.68 

0.66 

0.03 

0.77 

- 

0.70 

0.51 

'  25.  .        . 

0.09 

- 

- 

0.86 

0.10 

- 

0.02 

- 

- 

20,    .        . 

- 

- 

- 

- 

- 

0.68 

- 

- 

26,  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

27.    .        . 

• 

0.20 

0.24 

• 

- 

* 

• 

- 

- 

27,.       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

28,    /      . 

O.IT 

- 

0.07 

0.07 

- 

0.68 

0.42 

- 

«• 

1  28,  .        . 

■■ 

- 

- 

™ 

- 

- 

- 

- 

- 

20.    .        . 

- 

- 

0.01 

- 

0.06 

- 

- 

- 

- 

20,.       . 

• 

* 

• 

• 

- 

» 

- 

• 

- 

80,    . 

* 

- 

- 

- 

* 

- 

0.87 

* 

- 

80,  .       . 

1.08 

1.40 

1.10 

0.88 

0.08 

0.69 

0.01 

1.08 

Q.m 

81,    . 

0.80 
4.74 

0.15 
4.24 

0.82 
4.86 

0.55 

0.51 

0.21 
4.84 

0.85 
4.89 

1.16 
4.07 

1.22 
6.07 

,   Totals, 

1 

6.21 

6.67 

4.53 

Totals, 

4.46 

4.40 

6.00 

4.44 

5.88 

4.10'3.25 

L48 

•  PrectpiUtion  inelnded  in  that  of  following  dsy. 
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DaUy  Bamfatt  in  Inches  at  Nine  Placet  in  Matsachuietts,  OtograpMcally  sdeeted 

—  Continued. 


JTmly,  11197. 

AavvBt,  1S97. 

DAT 

or 

MOHTH. 

ij 

1 

a 

1 

« 

C 
1 

a 

n 

S 

8 

i 

a 

1 

• 

1 
g 

1 

DAT 

or 
Month. 

o 

5 

B 

• 

9 

• 

f 

• 

s 
1 

« 

o 

• 

e 

1 

a 

• 

e 

S 

e 
a 

1 

1,    . 

- 

- 

- 

- 

0.06 

0.09 

0.08 

-      - 

1,.       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2. 

- 

0.06 

- 

- 

- 

- 

- 

-  ,0.26 

2,  .       . 

- 

- 

0.20 

- 

- 

- 

- 

- 

0.08 

3,       . 

- 

- 

- 

- 

- 

- 

-       - 

3.  .       . 

- 

- 

0.17 

% 

- 

- 

- 

- 

- 

4.       . 

- 

- 

- 

- 

- 

- 

- 

- 

4,.       . 

• 

» 

- 

• 

0.88 

0.12 

• 

- 

- 

*,       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

5,.       . 

0.40 

0.62 

- 

0.88 

0.73 

0.86 

0.70 

0.60 

0.66 

6,        . 

0.06 

0.06 

- 

- 

- 

- 

- 

1    ^ 

6,.       . 

- 

- 

0.29 

- 

- 

- 

- 

- 

- 

T,        . 

• 

0.18 

1.86 

~ 

- 

- 

- 

- 

7..       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

8. 

i.ao 

- 

- 

- 

- 

- 

- 

- 

- 

8.  .       . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

•.       . 

- 

- 

- 

- 

- 

- 

- 

9,  .        . 

• 

0.01 

- 

- 

- 

- 

- 

- 

- 

10.       . 

- 

- 

- 

- 

- 

- 

10.  .        . 

0.16 

0.S2 

0.10 

- 

- 

- 

- 

- 

- 

11.       . 

- 

- 

- 

0.04 

0.05 

- 

0.07 

0.20 

0.11 

11,  . 

1.28 

0.80 

0.21 

0.06 

0.12 

0.01 

0.08 

0.060.17 

1 

12, 

• 

0.60 

0.13 

- 

- 

- 

- 

- 

- 

12,.        . 

0.04 

0.02 

0.08 

- 

0.00 

- 

- 

0.12 

18,        . 

• 

4.04 

3.80 

« 

0.88 

• 

* 

-  0.87 

18.  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

14.        . 

6.26 

1.88 

0.92 

0.90 

0.28 

1.08 

0.48 

1.200.14 

14,.        . 

* 

- 

- 

- 

- 

- 

- 

16.        . 

0.80 

1.18 

- 

- 

- 

- 

- 

- 

- 

16,.        . 

* 

1.00 

- 

-  0.860.88 

0.14 

• 

0.47 

M,       . 

- 

- 

- 

- 

- 

- 

- 

- 

,  16,  .        . 

1.06 

0.09 

0.26 

0.610.14  0.82 

1 

0.56 

0.64 

4.60 

IT, 

- 

0.00 

- 

- 

- 

- 

r 
1 

"     i          " 

17,  .        . 

- 

- 

- 

- 

- 

- 

- 

- 

18,        . 

0.06 

0.02 

- 

- 

- 

- 

« 

18,.        . 

0.80 

0.04 

- 

0.061.00 

- 

0.42 

0.91 

- 

M,        . 

- 

- 

0.08 

0.10 

- 

- 

- 

0.460.84J 

19,.        . 

- 

0.12 

0.26 

- 

- 

- 

- 

- 

0.12 

ao,     . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

20,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

21.        . 

• 

0.08 

0.02 

- 

- 

- 

- 

0.06 

0.36 

21,  .        . 

- 

- 

- 

- 

- 

1.18 

• 

- 

- 

22. 

2.37 

1.68 

1.12 

1.56 

1.28 

0.66 

« 

1.27 

0.24 

22..        . 

- 

0.70 

- 

0.48 

0.62 

- 

0.42 

0.27 

0.90 

28.       . 

0.88 

0.4T 

0.08 

0.08 

- 

0.06 

1.26 

- 

- 

28,.        . 

- 

- 

0.12 

- 

0.11 

- 

- 

- 

24,        . 

0.44,  0.22 

2.88 

1.05 

0.68 

0.15 

0.73 

0.64 

0.15 

24..        . 

0.96 

0.70 

- 

0.92 

1.27 

0.82 

• 

1.77 

1.60 

26.       . 

O.OT 

^ 

1.14 

0.07 

0.02 

- 

- 

- 

- 

26,.        . 

0.20 

- 

0.81 

- 

- 

- 

1.67 

- 

- 

26,       . 

- 

0.20 

0.07 

- 

- 

0.01 

- 

- 

- 

26,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

2T,        . 

- 

- 

- 

- 

- 

- 

- 

- 

27,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

28.       . 

• 

0.60 

- 

• 

• 

• 

- 

• 

- 

28.  .       . 

- 

«• 

- 

- 

- 

- 

- 

- 

- 

29.       . 

1.06 

2.26 

1.81 

1.40 

1.74 

0.99 

1.87 

1.08 

1.88 

1 

29,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

80,       . 

- 

- 

- 

- 

- 

- 

- 

- 

1 

80,.        . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

31.       . 

0.06 

0.28 

0.14 

- 

0.06 

0.87 

0.04 

- 

81,  . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Tot., 

18.12 

u.n 

12.68 

6.81 

4.88 

8.02 

4.76 

6.60|3.86 

TOTAX.8, 

4.824.82 

2.60 

2.96 

4.68 

8.29 

8.99 

4.16 

8.57 

*  PrMipitatloQ  loeloded  In  tliafe  of  followtBg  day. 


386 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Daily  Sain/all  in  Inches  at  Nine  Places  in  Masaachusetls,  QeographieaUy  teUeted 

—  Continued. 


September, 

1897. 

1 

Oetober,  1897 

• 

DAT 

or 

MOMTB. 

I 

1 
s 

C 

«) 

a 

•< 

s 
0.95 

0.03 

0.16 
0.08 

0.04 

0.19 

0.67 
0.36 

§ 
I 

0.57 

0.06 
0.04 

0.08 

0.86 

« 
0.81 

•  ^ 

0.11 

• 

B 
B 

•*' 
s 
a 

s 

0.67 

0.16 
0.34 

0.33 

0.98 

« 
0.67 

0.08 

* 

3 

• 

B 

i 

B 

2 

•2 

DAT 

or 

MOHTB. 

1 

Amberit 
Fltchbarg. 

• 

a 

-§ 

• 

B 

9 

• 

B 

a 

• 

1 

B 
B 
« 

1 

1 

I.  .    .i 

2,  .        . 

3,  .       . 

4,  .       . 

5,  .        . 

6,  .       . 

7,  .       . 

8,  .        . 
0,     .        . 

10,    .        . 

II,  .    . 

12,    .        . 
18,    .        . 
14,    .        . 
16,    .        . 

16,  .        . 

17,  .        . 

18,  .        . 
10,     .        . 

20,  .        . 

21,  .        . 

22,  .        . 
28,    .        . 
24,    .        . 
26.    .        . 

26,  .        . 

27,  .        . 

28,  .        . 
20,    .       . 
30,    .        . 

0.86 

0.06 
0.03 

0.03 

0.60 
0.26 

0.15 

1.26 

0.05 

0.16 

0.08 

0.14 
0.11 

0.20 

0.»2 

0.11 
0.24 

« 
0.18 

0.64 

• 
0.37 

0.62 

2.48 

0.69 

0.16 

0.47 

0.84 
0.21 

1.63 

- 

- 

0.04 

« 
0.89 

0.33 

* 
0.47 

0.14 

0.23 

0.04 

* 
0.04 

« 
0.86 

* 
0.21 

0.88 

'      1.  .          . 

2.  .        . 
3,.       . 

4.  .        . 

5.  .        . 
6,.        . 
7,.        . 
8,  .        . 
0,  .        . 

10,  . 

11,  .        . 

12,  .        . 

13,  . 

14,.        . 
16,.        . 

16,  . 

17,  .        . 

18,  .       . 
10,.        . 
20,.        . 
21,.        . 
22,  .        . 
28,  .        . 
24.  .        . 
26..        . 
26,.        . 
27,  .        . 
28,.        . 
20,  .        . 
80,  .        . 
31,  . 

Totals, 

0.86 

0.08 
0.03 

• 
0.76 

0.98 
0.06 

• 
0.88 

0.03 
0.41 

0.41 
0.12 

0.68 

0.14 
0.16 

0.88 

0.06 

- 

• 
0.42 

- 

-  1 
0.66 

•l 
0.11, 

• 
0.06| 

1 

1 

1     „ 

! 

1 

t   _ 

1 

t 

o.ao 

0.7B 

• 
0.06 

Totals, 

1.86 

1.99 

1 

2.37 

2.61 

3.22 

2.27 

2.90 

0.76 

1.08 

0.80 

0.4S1.18|l.41 

*  PreoipltatloD  Incladed  Id  that  of  following  day. 
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IktUy  Rairrfall  in  Inches  at  Nine  Places  in  Massachusetts,  Oeographically  selected 

—  Concluded. 


lfoTemb«r,  1897. 

Deeember,  1897. 

DAT  OF 

Mouth. 

1 

s 

e 

a 

< 

^1 

1 

• 

a 

t 

a 
s 

0 

c 

1 

■ 

1 

i 

• 

1 

a 

• 

1 

i 

>* 

< 

• 

• 

1 

< 

i 

JB 

1 

• 

1 

! 

m 

a 

f 

1 

1 

• 

a 

a 

B 
B 

S 

• 

1 

i 

1.    . 

* 

0.54 

0.40 

« 

« 

« 

•    • 

1 

!  1.   . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

2.    . 

2.35 

1.46 

2.84 

* 

2.22 

* 

1.61 

« 

5.80 

2,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

3.     . 

- 

0.20 

0.04 

2.65 

- 

2.47 

0.92 

3.81 

0.43 

3,     . 

- 

0.09 

0.04 

0.06 

* 

0.02 

* 

« 

«r 

4.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

4.    . 

« 

- 

0.10 

* 

0.05 

« 

0.06 

• 

o.og 

6.    . 

0.00 

- 

- 

0.06 

0.01 

- 

0.04 

« 

5.    . 

0.90 

0.97 

0.64 

0.88 

0.87 

0.62 

0.4S 

0.56 

0.60 

«,    . 

- 

0.02 

0.17 

«• 

- 

0.08 

- 

0.10 

6.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

7,    . 

- 

- 

- 

- 

- 

- 

- 

- 

7,    . 

0.10 

0.05 

0.11 

• 

* 

• 

• 

« 

«r 

8,    . 

0.15 

« 

0.08 

« 

* 

« 

* 

« 

« 

8,    . 

- 

0.04 

- 

0.15 

0.13 

0.19 

0.33 

0.17 

0.20 

9.    . 

0.08 

0.02 

0.88 

0.80 

0.72 

1.00 

0.76 

0.87 

0.49 

9,    • 

- 

- 

- 

- 

- 

- 

- 

- 

0.02 

10.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

10.    . 

- 

- 

- 

- 

- 

- 

- 

0.04 

- 

11,    . 

• 

0.14 

0.05 

« 

* 

* 

- 

* 

« 

11,    . 

- 

« 

- 

- 

- 

• 

- 

- 

- 

w.  . 

1.20 

0.87 

1.78 

1.58 

2.04 

1.66 

* 

1.82 

1.16 

12,    . 

0.60 

0.66 

0.68 

0.42 

0.42 

0.82 

0.86 

0.60 

0.56 

18.    . 

- 

- 

- 

- 

- 

- 

2.02 

- 

- 

18.    . 

- 

- 

- 

- 

• 

- 

- 

- 

- 

14,    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

14.    . 

• 

• 

1.58 

* 

* 

* 

• 

• 

• 

15.    . 

0.15 

o.ai 

- 

• 

0.05 

« 

« 

0.10 

* 

15.    . 

2.80 

4.09 

1.65 

2.90 

2.48 

2.10 

2.10 

2.22 

1.88 

1«.    . 

0.26 

0.26 

0.14 

0.06 

* 

0.09 

0.24 

* 

0.03 

16.    . 

0.20 

- 

- 

- 

- 

- 

- 

- 

- 

17,    . 

- 

- 

- 

0.20 

0.81 

0.10 

- 

0.31 

0.16 

17.    . 

- 

0.02 

• 

0.04 

0.08 

0.02 

« 

0.02 

« 

18.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

18,    . 

- 

- 

0.08 

- 

- 

- 

0.08 

- 

0.08 

w.  . 

• 

« 

* 

• 

* 

• 

- 

* 

* 

19.    . 

- 

- 

- 

- 

^ 

- 

- 

20,    . 

0.20 

0.22 

0.40 

0.80 

0.25 

* 

- 

0.23 

0.12 

20.    . 

0.06 

0.11 

0.21 

0.28 

* 

* 

«r 

« 

«r 

21,    . 

- 

- 

- 

- 

0.14 

0.29 

- 

- 

21,    . 

- 

0.07 

- 

- 

0.20 

0.20 

0.22 

0.25 

0.48 

a.  . 

• 

- 

- 

* 

* 

^ 

- 

* 

* 

22,    . 

- 

- 

- 

- 

- 

- 

* 

28,    . 

0.18 

0.20 

0.15 

0.24 

0.82 

0.15 

O.Sl 

0.41 

0.42 

28,    . 

- 

- 

- 

" 

- 

0.06 

0.02 

- 

0.06 

24.    . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

24,    . 

- 

- 

- 

- 

- 

- 

- 

- 

25.    . 

* 

* 

0.02 

0.05 

0.04 

« 

- 

* 

« 

25.    . 

- 

- 

- 

- 

- 

- 

28,    . 

0.20 

0.46 

0.24 

« 

- 

0.05 

0.08 

• 

0.80 

26.    . 

0.09 

0.06 

0.09 

0.18 

0.21 

0.13 

0.20 

0.85 

« 

27,    . 

0.80 

0.49 

0.52 

0.85 

0.57 

0.26 

0.86 

0.85 

- 

27.    . 

- 

- 

- 

- 

- 

- 

0.82 

28.    . 

- 

- 

- 

- 

- 

- 

- 

- 

* 

28.    . 

* 

- 

- 

- 

- 

- 

- 

- 

»,    . 

0.15 

0.09 

0.17 

0.20 

0.16 

0.12 

* 

0.2S 

0.23 

29.    . 

0.07 

0.12 

- 

0.10 

0.05 

• 

- 

• 

• 

30.    . 

- 

- 

- 

- 

- 

- 

0.14 

- 

- 

80,    . 

- 

- 

0.14 

- 

- 

0.06 

0.05 

0.14 

0.18 

31.    . 

0.95 

0.70 

1.22 

0.60 

0.56 

- 

0.60 

0.28 

- 

Tot., 

6.77 

5.78 

7.88 

6.45 

6.74 

6.05 

6.66 

8.169.74 

Tot., 

5.77 

6.98 

6.39 

5.06 

4.50 

3.72 

4.89 

4.58 

4.86 

TOZAI.0  rOB  THE  YXAB.  .... 

•             • 

64.09 

56.79 

51.29 

44.89 

46.17 

41.77 

42.06 

49.28 

60.96 

*  PrectplUtlOD  iQciaded  in  that  of  following  day. 
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Flow  op  Streams. 

The  flow  of  the  streams  of  the  State  during  1897,  as  indicated  by 
the  flow  of  the  Sudbury  Eiver,  was  very  nearly  the  average  for  the 
past  twenty-three  years.  The  flow  was  above  the  average  in  June, 
July,  August  and  December,  and  below  the  average  during  the  other 
months  of  the  year.  In  order  to  show  the  relation  between  the  flow 
of  the  Sudbury  River  during  each  month  of  1896  and  the  normal 
flow  of  the  same  river  as  deduced  from  23  years'  observations,  from 
1875  to  1897,  inclusive,  the  following  table  has  been  prepared.  The 
area  of  the  watershed  of  the  Sudbury  River  above  the  point  of  meas- 
urement is  75.2  square  miles. 


Table  showing  the  Average  Monthly  Flow  of  Sudbury  River  for  the  Year  1897, 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area,  also  Departures 
from  the  Normal  Flow. 


MOHTB. 


NoBMAL  Flow. 

Cnblo  Feet  per 

Second  per 

Square  Mile. 


Actual  Flow 
IK  1897. 

Cubic  Feet  per 

Second  per 

Square  Mile. 


EXCBSS  OB  Db- 
BICIBBCT. 

Cubic  Feet  per 

tiecond  per 

Square  Mile. 


January, 
February, 
March,    . 
April,      . 
May,       .       . 
June, 
July, 
Auguat,  . 
September,     . 
October, 
November,     . 
December,     . 

ArXBAOK, 


l.Ul 
2.8fiO 
4.421 
8.108 
1.707 
0.7&9 
0.815 
0.447 
0.876 
0.815 
1.448 
1.616 


1.687 


1.307 
1.64d 
8.067 
2.848 
1.415 
1.488 
1.018 
0.013 
0.282 
0.146 
1.307 
2.461 


1.540 


—0.584 
—1.210 
—0.454 
—0.760 
—0.292 
+0.720 
+0.708 
+0.466 
-O.OM 
—0.660 
—0.051 
+0.835 


-O.007 


The  next  table  shows  the  weekly  fluctuations  during  1897  in  the 
flow  of  two  of  the  streams,  which  are  carefully  measured,  namely, 
the  Sudbury  and  Merrimack.  The  flow  of  these  streams,  particu- 
larly the  Sudbury,  serves  to  indicate  the  flow  of  the  other  streams 
in  eastern  Massachusetts. 
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SUDBUBT 

Rivsx. 

MBaancACK 

RlYSR. 

SUDBUXT 
KlVKB. 

Mbbbimack 

RiTBB. 

Week  khdivo  Suitdat. 

Cable  Feet 

Coble  Feet 

WBKK  KHDIirO  SUVDAT. 

Cubic  Feet 

Cnbic  Feet 

1S97. 

per 

Second 

per  Sqnara 

Mile. 

per 

Seeond 

per  Square 

Mile. 

1897. 

per 

Second 

per  Square 

Mile. 

per 

Second 

per  Square 

Mile. 

Jan.    3, 

■ 

o.7eo 

0.606 

Jnly    4,  . 

0.679 

1.200 

10, 

• 

2.278 

1.116 

11.  . 

0.088 

0.991 

17. 

• 

0.860 

0.694 

18,  . 

0.442 

4.396 

24, 

t 

1.490 

0.648 

26.   . 

1.632 

2.214 

31, 

p 

0.864 

0.686 

Ang.    1,  . 

2.288 

2.343 

Feb.    7, 

■ 

0.742 

0.693 

8,  . 

1.621 

1.469 

u.    . 

» 

1.828 

1.668 

16,   . 

0.471 

0.997 

21,      . 

f 

1.114 

0.935 

22,  . 

0.744 

0.878 

28,      . 

t 

1.688 

0.849 

29,  . 

0.848 

0.971 

Mar.    7,     . 

t               1 

8.484 

1.140 

Sept.    6,  . 

0.683 

0.731 

u.    . 

1               1 

3.426 

3.418 

12.  .       . 

1 

0.842 

0.689 

21.      . 

1               1 

2.727 

2.079 

19.  .        . 

-0.066 

0.648 

28,      . 

i 

6.901 

3.866 

26,  . 

0.732 

0.666 

Apr.    4,     . 

1 

2.074 

2.964 

Oct.     8,  . 

0.461 

0.5a 

11.      . 

a 

3.840 

4.618 

10,   .        . 

0.314 

0.484 

18,      . 

4 

2.693 

4.226 

17,   .        . 

0.604 

0.626 

26,     . 

m 

1.826 

8.394 

24,   .        . 

0.866 

0.496 

May    2,     . 

m 

1.088 

2.816 

81.   .        . 

0.383 

0.460 

»,     . 

« 

1.722 

8.309 

Not.    7,  . 

1.310 

1.110 

16,     . 

• 

1.900 

2.737 

14,  .       . 

1.426 

1.274 

23,     . 

■ 

0.833 

1.966 

21,  .       . 

1.226 

1.388 

80,     . 

t 

0.949 

1.764 

28,  . 

0.905 

1.108 

Jane  6,     . 

f 

1.111 

1.895 

Dec.    6,  . 

0.859 

1.148 

13,     . 

• 

3.210 

4.626 

12,  .       . 

0.902 

1.481 

20.      . 

« 

1.862 

3.297 

19,  .        . 

4.867 

4.661 

27,      . 

1 

0.571 

1.801 

26,   . 

1.857 

2.264 

The  following  table  gives  the  record.^  of  the  rainfall  upon  the 
Sadbary  watershed,  and  its  total  yield,  expressed  in  inches  in  depth 
on  the  watershed  (inches  of  rainfall  collected),  for  the  year  1897, 
together  with  the  average  of  the  records  for  the  twenty-three  years 
from  1875  to  1897,  inclusive.  The  records  of  rainfall  and  rainfall 
collected  for  the  preceding  years  may  be  found  in  the  annual  report 
of  the  State  Board  of  Health  for  the  year  1890,  pages  338  to  340, 
the  annual  report  for  the  year  1895,  page  430,  and  the  annual  report 
for  the  year  1896,  page  422. 
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RainfaU  received  and  collected  on  the  Sudbury  River  Watershed, 


MOMTB. 


1S»7. 


BainiU]. 


BalnfaU 
collected. 


Percent 
collected. 


Juiaary,   . 
Febniary, . 
March, 
April, 
M»y,.       . 
Jnne, 
July, . 
Angait,     . 
September, 
Oetober,    . 
Kovember, 
December, 


Totals  and  averages. 


4.006 
2.010 
3.600 
2.820 
4.370 
4.466 
6.445 
3.610 
2.036 
0.470 
6.406 
6.206 


1.607 
1.718 
4.676 
2.616 
1.632 
1.661 
1.174 
1.063 
0.316 
0.168 
1.670 
2.827 


46.100 


20.815 


37.68 
69.04 
126.00 
92.78 
37.36 
37.28 
21.66 
30.00 
10.73 
36.74 
24.61 
64.31 


M&AV  FOB  S 


RalnfUl. 


BalnlUl 
coUaded. 


FerCeat 

ooUecied. 


46.06 


4.227 
4.215 
4.381 
3.240 
3.420 
2.968 
3.782 
4.100 
3.229 
4.846 
4.186 
3.676 

46.767 


2.128 
3.006 
5.007 
3.4e2 
1.900 
0.847 

o.8<n 

0.610 
0.421 
0.940 
1.616 
1.864 

22.224 


50.23 

71.3S 

116.S4 

106.85 

57.57 

28.51 

9.00 

12.50 

13.04 

21.C3 

38.61 

60.7S 

48.56 


The  Sudbury  River  records  are  particularly  valuable  as  a  basis  for 
estimating  the  yield  of  other  watersheds  in  Massachusetts,  both  on 
account  of  the  accuracy  with  which  the  measurements  have  been 
made  and  the  absence  of  abnormal  conditions  which  would  unfavor- 
ably affect  the  results.  The  following  table  gives  the  records  relat- 
ing to  the  yield  of  this  watershed  for  each  of  the  past  twenty-three 
years,  the  flow  from  the  watershed  being  expressed  in  gallons  per 
day  per  square  mile,  instead  of  inches  in  depth  of  rainfall  collected, 
in  order  to  render  the  table  more  convenient  for  use  in  estimating 
the  probable  yields  of  watersheds  used  as  sources  of  water  supply. 
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Yield  of  the  Sudbury  Siver  Watershed  in  Oallons  per  Day  per  Square  Mile.* 
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During  the  Year  1897. 


[808] 


EXPERIMENTS  UPON  THE  PURIFICATION  OF  SEWAGE  AND 
WATER  AT  THE  LAWRENCE  EXPERIMENT  STATION.' 


By  Harrt  W.  Clark,  Chemist  in  Charge. 


The  year  1897  is  the  tenth  that  the  investigations  of  the  Lawrence 
Experiment  Station  have  been  continaed.  The  work  has  been  car- 
ried on  under  the  general  supervision  of  Hiram  F.  Mills,  A.M.,  C.E., 
member  of  the  State  Board  of  Health,  with  the  writer  in  direct  charge. 

This  report  is  divided,  as  usual,  into  two  parts:  the  first  giving 
a  full  account  for  the  year  of  all  the  work  performed  at  the  station 
upon  the  purification  of  sewage ;  and  the  second,  a  full  account  of 
the  work  for  the  year  upon  the  purification  of  water. 

Sewage  Purification. 

During  the  first  seven  years  of  operation  of  the  station,  all  the 
studies  upon  sewage  purification  were  made  at  the  station  and  with 
Lawrence  sewage  drawn  from  one  of  the  main  sewers  of  the  city. 
During  the  past  three  years,  studies  of  the  composition,  volume  and 
methods  of  disposal  of  waste  liquor  of  various  manufacturing  indus- 
tries in  the  State  have  also  been  made.  Some  of  these  studies  have 
necessitated  the  operation  of  filters  at  places  in  the  State  where  this 
manufactural  sewage  is  produced,  as  enough  of  the  liquot  for  experi- 
ments upon  a  suitably  large  scale  could  not  conveniently  be  brought 
to  the  station. 

Many  of  the  problems,  however,  have  been  studied  at  the  station  with 
small  filters,  as  it  was  considered  that  in  some  cases  results  obtained 
from  these  filters  would  show  whether  or  no  this  manufactural  sewage 
could  be  filtered  and  purified  by  the  same  processes  which  had  been 
successful  in  the  purification  of  ordinary  city  sewage.     Moreover, 

*  A  fall  accoant  of  the  work  done  at  the  Lawrence  Experiment  Station  for  the  years  1888 
and  1889  is  contained  in  a  special  report  of  the  State  Board  of  Health  apon  the  Ptirification  of 
Sewage  and  Water,  1890.  A  similar  account  for  the  years  1890  and  1891  is  contained  in  tbe 
twenty-third  annual  report  of  the  Board  for  the  year  1891.  Since  1891  the  results  have  been 
published  yearly  in  the  annual  reports. 
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these  small  filters  could  be  attended  to  more  carefully  when  under 
constant  supervision  at  the  station  than  larger  filters  at  the  manufact- 
uring establishments,  which  we  could  visit  only  from  time  to  time. 

In  the  last  report,  results  were  published  of  studies  and  experi- 
ments with  the  sewage  from  two  tanneries,  two  wool-scouring  estab- 
lishments and  three  paper  mills.  The  waste  liquor  from  these  three 
industries  has  seemed  to  cause  the  greatest  pollution  of  streams  in  the 
State,  judging  from  observation  and  from  applications  to  the  Board 
in  regard  to  pollution  of  streams. 

Studies  and  experiments  with  the  sewage  of  tannery  No.  2,  so 
called,  have  been  continued  through  the  year,  and  the  studies  and 
experiments  upon  the  sewage  of  tannery  No.  1  through  the  first 
three  months  of  the  year.  Studies  of  paper-mill  liquors  and  methods 
for  their  disposal,  especially  by  rapid  filtration  through  coke  and 
cinders,  have  been  continued,  and  also  further  investigation  has 
been  made  in  regard  to  the  purification  of  wool-scouring  liquor  from 
the  two  plants  previously  noted,  together  with  some  interesting 
studies  of  the  liquor  from  a  third  plant. 

Tannery  Sewage. 

Tannery  No.  1. 

An  extended  study  of  methods  of  purifying  the  sewage  from  this 
tannery  was  made  during  1896,  and  continued  during  the  first  three 
months  of  1897.  To  give  again  a  brief  description,  it  can  be  said 
that  the  tannery  is  engaged  in  preparing  and  tanning  calf  skins,  and 
two  germicides  are  used  in  large  quantities,  the  principal  one  being 
sulphide  of  arsenic,  which  is  added  to  the  liquor  in  the  process  of 
freeing  the '  skins  of  hair.  A  ton  or  more  of  this  chemical  is  used 
each  month,  mixed  with  lime  to  form  a  soluble  salt  of  arsenic,  and 
the  sewage  always  contains  a  large  quantity  in  suspension  and  in  solu- 
tion. It  was  found  during  1897  that,  by  passing  this  sewage  through 
a  coke  strainer,  the  arsenic  could  be  removed  quite  completely  from 
it,  on  account  of  the  formation  of  a  double  insoluble  salt  of.  iron 
and  arsenic,  and  that,  after  this  preliminary  straining,  the  sewage 
could  be  purified  by  filtration  through  sand  by  the  same  actions  of 
nitrification  and  oxidation  successful  in  the  purification  of  ordinary 
sewage. 

Three  filters  have  been  used  in  experiments  upon  the  purification 
of  sewage  from  this  tannery :   Filter  No.  71,  containing  4.5  feet  in 
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depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  receiving 
the  sewage  at  a  rate  of  50,000  gallons  per  acre  daily ;  Filter  No. 
72,  a  coke  filter  or  strainer,  receiving  the  sewage  at  the  rate  of 
100,000  gallons  per  acre  daily;  and  Filter  No.  73,  of  the  same 
depth  and  material  as  Filter  No.  71,  and  receiving  the  etfluent  of 
Filter  No.  72  at  the  rate  of  100,000  gallons  per  acre  daily.  The 
following  table  gives  the  average  analyses  of  the  tannery  sewage 
and  the  effluents  of  these  three  filters  for  the  first  three  months 
of  1897,  after  which  the  filters  went  out  of  operation. 


Average  Analyses  oj  Sewage  applied  to  and  Effluents  from  Filters  Nos,  71  ^ 

72  and  73. 

[Parte  per  100,000.] 


Ammonia. 


Sewage,        • 
Kffloent  of  Filter  No.  71, 
EiBaeot  of  Filter  No.  72, 
Sfflueot  of  Filter  No.  73, 


NiTBOOKN  AS 


• 

I 

• 

1 

% 

as 

K 

0.000 
0.044 
0.067 
1.003 


.0000 
.0000 

.0038 
.0047 


o 


o 


40.S0 

14.77 

11.97 

3.73 


Tannery  No,  2. 

In  place  of  the  large  sand  filter  which  bad  been  in  operation  at 
tannery  No.  2  for  eighteen  months,  and  previously  reported  upon, 
a  coke  strainer  of  equal  area  has  been  in  operation  during  1897.  It 
has  been  known  for  some  time,  and  the  results  of  experiments  given 
in  various  reports  of  the  Board  show  that  city  sewage  can  be  strained 
through  coke  at  a  very  rapid  rate  and  a  large  percentage  of  the 
insoluble  organic  matters  of  the  sewage,  together  with  a  small 
amount  of  the  soluble  organic  matters  can  be  removed.  It  was 
thought  advisable  to  study  the  purification  of  the  sewage  of  this 
tannery  by  a  similar  method,  it  being  known  that  the  very  large 
amount  of  sludge  which  it  contains,  as  shown  by  previous  reports 
and  also  by  the  table  beyond,  rapidly  clogged  ordinary  sand  filters, 
and  thus  rendered  it  impossible  to  operate  them  at  high  rates.  It 
had  been  learned  from  experiments  that  a  considerable  portion  of 
this  sludge  precipitates  on  allowing  the  sewage  to  stand,  and  that 
the  supernatant  sewage  can  be  purified  by  filtration  through  sand,  but 
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there  results  from  this  method  a  very  large  amount  of  sludge  liquor. 
If,  however,  the  entire  sewage  could  be  passed  through  a  coke 
strainer  at  a  high  rate,  the  sludge  removed  by  the  strainer  would 
remain  upon  the  surface  of  the  coke,  and  could  be  scraped  from  the 
filter  with  a  small  proportion  of  coke,  and  burned.  By  this  method, 
then,  we  would  have  no  troublesome  sludge  liquor  to  be  cared  for. 

This  strainer,  ^^-^  of  an  acre  in  area,  was  first  put  in  operation 
in  December,  1896.  It  contains  2  feet  in  depth  of  coke,  the  upper 
portion  being  coke  breeze  and  the  lower  portion  coarser  coke.  It 
has  been  operated  during  the  year  at  rates  varying  from  250,000  to 
300,000  gallons  per  acre  daily,  and  has  been  entirely  successful  in 
caring  for  the  applied  sewage.  At  the  rate  given,  it  has  removed 
about  85  per  cent,  of  the  crude  organic  matters  of  the  applied  sew- 
age, represented  by  the  determinations  of  albuminoid  ammonia,  and 
83  per  cent,  of  those  represented  by  the  determinations  of  oxygen 
consumed.  This  sludge  has  clogged  the  surface  of  the  strainer  several 
times  during  the  year,  and  has  had  to  be  removed.  While  no  exper- 
iment upon  a  large  scale  has  been  made  upon  the  question  of  burning 
this  deposit,  considerable  fat  is  contained  in  it,  and  this,  together 
with  the  aid  to  combustion  given  by  the  coke  removed  with  the 
sludge,  as  shown  by  a  laboratory  experiment,  makes  clear  that  it 
could  be  easily  disposed  of  in  this  way. 

The  effluent  of  this  strainer,  even  after  the  removal  of  so  large  a 
percentage  of  organic  matter  as  shown  by  the  figures  above,  is  fully 
as  strong  as  ordinary  city  sewage,  but  can  be  easily  disposed  of  at  a 
hi<^h  rate  upon  ordinary  sand  filters.  It  is  noticeable  that,  althoogh 
nitrification  has  not  taken  place  in  the  strainer,  still  its  effluent  is 
often  fairly  clear,  and  of  a  color  easily  read  upon  our  color  standards ; 
while  the  applied  sewage  is  always  highly  colored,  either  black,  red 
or  brown,  according  to  the  nature  of  the  work  being  carried  on  in 
the  tannery.  The  following  tables  give  the  monthly  averages  of 
the  analyses  of  the  sewage  applied  to  and  the  effluent  from  this 
strainer :  — 
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Sewage  of  Tannery  No.  2. 

[PwrU  iMr  100,000.] 


1 
Afpkaiamcb. 

1 

AMMOnA. 

ALBUMINOID. 

1897. 

>; 

1 

o 

1 

• 

1 

t 

Bolnble. 

Jaonarj,  • 

Great. 

Blaek. 

8.78 

8.46 

2.25 

Febmary, . 

Great. 

BUek. 

«.07 

4.89 

8.66 

Maroh, 

Great. 

Purple. 

1.22 

0.70 

0.89 

April, 

Great. 

Purple. 

8.04 

1.66 

0.06 

May,  .... 

Great. 

Purple. 

2.70 

4.02 

2.80 

Jane, 

Great. 

Black. 

5.92 

4.86 

8.02 

Jnly, . 

Great. 

.60 

6.80 

9.89 

6.29 

Aaguftt,     . 

Great. 

Blaek. 

9.70 

8.31 

8.20 

8«ptember, 

Great. 

Brown. 

9.00 

9.36 

5.99 

Oelober,    . 

Great. 

Brown. 

6.60 

8.56 

7.62 

KoT0inber, 

Great. 

Brown. 

3.68 

6.31 

3.00 

Deoemb«r, 

Great. 

Brown. 

2.99 
4.74 

5.06 

1.74 

Avenge,    • 

Great. 

- 

5.46 

3.87 

e 

i 


273.5 
246.1 
161.0 
362.4 
338.5 
549.5 
486.7 
290.6 
407.2 
802.0 
800.0 
528.4 


NiTBOQSII  At 


S 


5 
7i 


856.3 


.55 
.42 
.84 
.28 
.20 
.18 
.18 
.18 
.15 
.24 
.18 
.87 


.26 


.0068 
.0060 
.0145 
.0210 
.0008 
.0028 
.0600 
.0000 
.0076 
.0100 
.0267 
.0007 


.0122 


B 

8 

e 
o 

e 
& 

O 


48.9 
80.1 
31.6 
89.7 
86.2 
96.6 

171.4 
78.8 
73.0 
56.0 
90.0 

170.6 


84.1 


3 


18.18 
42.80 
23.90 
8.70 
19.80 
50.90 


27.26 


Effluent  of  Coke  Strainer, 

[ParU  per  100,000.] 


ArrxABAiios. 

AlflfOMIA.                 1 

1 

KiTBOOBM  A8 

g 

▲LBUMniOID. 

1S97. 

6 

1 

• 

1 

■1 

i 

• 

S 

1 

6 

• 

1 

.42 

■ 

.0637 

5 

i 

January,     . 

Great. 

Brown. 

8.07 

2.1400 

1.6800 

262 

15.87 

- 

February,   • 

Decided. 

Black. 

1.90 

0.7700 

0.6500 

205 

.77 

.0170 

5.88 

ta 

March,                .       . 

Great. 

Black. 

1.10 

0.8800 

0.8100 

177 

.48 

.0185 

7.68 

- 

April 

Great. 

Blaek. 

1.89 

0.5800 

0.4200 

818 

.17 

.0740 

13.70 

- 

May 

Great. 

Blaek. 

1.77 

0.9500 

0.6000 

808 

.18 

.0338 

17.04 

- 

Jane 

Decided. 

Black. 

0.98 

0.4700 

0.8900 

205 

.45 

.8800 

7.56 

- 

July 

Great. 

.55 

4.00 

1.2100 

0.8900 

851 

.06 

.0198 

20.58 

8.07 

Anguat,       • 

Great. 

.90 

1.68 

1.6800 

0.7700 

407 

.22 

.8605 

11.75 

4.49 

Beptember, 

Decided. 

.71 

1.89 

0.8600 

0.5600 

364 

.71 

.2884 

7.22 

1.89 

October,      . 

Decided. 

.66 

2.20 

0.4600 

0.8200 

310 

.18 

.1200 

2.60 

1.48 

NoTember,  • 

Great. 

Blaek. 

1.58 

1.0400 

0.7500 

256 

.15 

.0287 

1    9.10 

3.27 

December,  . 

Great. 

.97 

2.78 

0.8200 

0.4900 

841 

.95 

.2875 

24.06 
12.62 

6.83 

ATcrage, 

- 

2.02 

0.9500 

0.6800 

299 

.88 

.1725 

4.26 
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Sand  Filter  at  Tannery  No.  1. 

The  small  sand  filter  containing  4  feet  in  depth  of  sand  of  an 
effective  size  of  0.15  millimeter,  pat  into  operation  at  the  beginning 
of  1895,  and  receiving  the  supernatant  sewage  resulting  from  allow- 
ing the  strong  tannery  sewage  to  stand  for  sedimentation  to  take 
place,  has  been  continued  in  operation  during  the  year.  The  rate 
of  operation  has  been  30,000  gallons  per  acre  daily  during  the  year, 
and  the  filter  has  been  in  good  condition,  giving  a  fairly  well-parified 
effluent.  During  cold  weather,  its  effluent  contained  considerable 
nitrogen  determined  as  albuminoid  ammonia,  owing  to  the  fact  that 
channels  were  formed  upon  the  sides  of  the  filter  through  which 
unpurified  sewage  passed;  but  nitrification  continued  exceedingly 
active,  although  the  temperature  of  the  building  in  which  this  filter 
is  located  approximates  the  temperature  of  the  outside  air.  It  will 
be  seen  from  the  table  beyond  that  the  quantity  of  fatty  matters  in 
the  sewage  applied  to  this  filter  are  great  when  compared  with  those 
in  ordinary  city  sewage,  but  they  do  not  seem  to  remain  in  and  clog 
the  filter ;  in  fact  the  fats  retained  by  the  filter  for  a  time  are  destroyed 
by  the  bacteria,  as  in  the  filter  receiving  ordinary  sewage,  while 
much  of  the  fatty  matter  seems  to  come  through  in  the  effluent.  The 
following  tables  give  the  monthly  averages  of  the  analyses  of  the 
sewage  applied  to  and  the  effluent  from  this  filter :  — 


SupemcUarU  Sewage  of  Tannery  No,  2. 

[Parts  per  100,000.] 
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AMMOKIA. 
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Febniary, 

Oreat. 

Black. 
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.0160 
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0.70 

0.57 
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May, .... 
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8.88 

1.68 

1.21 
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.08 

.0072 
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Black. 

5.00 

2.13 

1.78 
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» 
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.90 

9.00 

8.86 

2.87 
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6.M 
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11.00 

2.64 

2.18 
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48.80 

9.98 
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Black. 

8.46 

8.18 

2.82 
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88.14 

0.01 

October,    . 

Oreat. 

Brown. 

7.28 

5.44 

4.08 

848 

.18 

.0067 

81.00 

6.85 

NoTember, 

Great. 

Brown. 

8.81 

2.40 

1.81 
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.44 
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48.67 

10.08 

Deoember, 

Great. 

Brown. 

7.04 

8.48 

2.66 
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.11 
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51.40 
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- 

6.82 

2.80 

1.88 
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.17 

.0112 

46.66 

8.9T 
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Effluent  of  Sand  Filter  at  Tannery  No.  2. 

[Parts  per  100,000.] 
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. 

March, 
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.41 

1.34 

0.1290 
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April, 

Decided. 

.48 

1.48 

0.0026 
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0.88 
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May,  . 
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1.82 

0.0932 

.0862 
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0.84 
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0.0928 

.0772 
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0.77 

0.1180 
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12.81 

.0190 
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6.88 

August, 
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.60 

1.40 

0.1390 

.0820 

846 

11.67 

.0665 

1.14 

6.04 

September, 

Decided. 

.72 

0.93 

0.1128 

.0884 
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12.21 

.0878 

1.29 

4.09 
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Decided. 

.41 

0.87 

0.0863 
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.58 

1.89 

0.1740 
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11.72 

.0153 

8.98 

4.92 
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.68 

1.91 

0.1688 
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- 

.61 

1.46 

0.2381 

.1176  1 

406 

9.96 

.0258 

1.79 

6.00 

FUierNo.  75. 

The  third  filter,  contaiDing  4  feet  in  depth  of  sand  of  an  effective 
size  of  0.20  millimeter,  receiving  a  mixture  of  this  tannery  sewage 
and  Lawrence  sewage  in  the  proportion  of  one  part  of  the  former  to 
three  of  the  latter,  has  been  continued  in  operation  during  the  year, 
and  has  given,  generally,  a  well-purified  efiluent.  The  reason  of 
operating  this  filter  is  that  it  is  sometimes  necessary  to  care  for 
a  mixture  of  domestic  and  manufactural  sewage  upon  one  filtra- 
tion area.  The  following  tables  give  the  monthly  averages  of  the 
analyses  of  the  sewage  applied  to  and  the  efiSuent  from  this  filter  :  — 

»  Sewage  applied  to  Filter  No.  75, 

[Parte  per  100,000.] 
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76.6 
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4.03 

1.19 

82.0 
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April,  . 
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1.04 
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3.76 
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6.80 

8.18 

102.6 

.41 
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4.60 

2.42 
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August, 

8.88 

2.78 
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.13 
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69.90 

September, . 

4.85 

8.03 

85.6 

.13 

.0000 

21.85 

October, 

7.45 

8.72 

97.2 

.14 
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22.36 
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4.80 

2.76 
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.12 
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8.00 

2.41 

126.0 

.09 

.0020 
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» 

« 

1 
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■ 

• 
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1 

1 

4.54 

l.'iX 
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Effluent  of  Filter  No.  75. 

[Paitt  par  100,000.] 
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July,     a 

August, 
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66,000 
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61,600 
20,800 
82,600 
82,600 
26,800 
26,800 
16,200 

47 
46 
46 

47 
68 
68 
72 
71 
67 
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47 
46 

48 

48 
60 
67 
64 

66 
76 
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47 
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V.  slight. 
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Decided. 
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0.26 
0.21 
0.20 
0.20 
0.40 
0.27 
0.86 
0.83 
0.60 
1.20 
0.66 
0.46 

0.0660 
0.8S06 
0.1687 
0.0220 
1.0106 
0.6360 
2.2400 
0.0888 
0.0238 
0.6080 
0.0640 
0.0426 

.0440 
.0406 
.0420 
.0448 
.1026 
.1860 
.2160 
.0707 
.1820 
.2610 
.0800 
.0810 

.1166 

2.43 
3.66 
3.64 
2.70 
0.86 
1.44 
2.62 
1.60 
0.81 
1.64 
8.60 
2.16 

2.10 

.0013 
.0861 
.0703 
.0013 
.0288 

1 

.0410 
.0280 
.0003 
.0003 
.0000 
.0076 
.0046 

0.41 
0.44 
0.38 
0.32 
2.85 
4.84 
1.47 
0.86 
1.30 
1.60 
1.01 
1. 01 

14.100 

9,000 

21,900 

104,000 

90,800 

40tSSO 

7,700 

28,800 

1»,M0 

MOO 

2,100 

Average,     . 

44,800 

66 

60 

Slight. 

0.42 

0.4888 

.0220 

1.83 

24,800 

Waste  Liquor  from  Paper  Mills. 

Investigations  have  been  continued  in  regard  to  the  nature  of  and 
feasible  methods  of  purification  of  waste  liquor  from  paper  mills. 
These  investigations  show  that,  as  before  stated,  these  liquors  can 
be  divided  into  two  classes,  namely,  those  produced  in  washing  and 
preparing  the  stock  and  those  produced  in  making  this  stock  into 
paper.  The  volume  of  the  first  class  is  much  less  than  the  volume 
of  the  second  class,  and  contains  a  very  much  greater  amount,  vol- 
ume for  volume,  of  organic  pollutions.  On  page  442  of  the  report 
of  the  Board  for  1896  is  given  a  table  of  analyses  of  waste  water 
from  the  rotary  boilers  of  paper  mill  No.  2,  so  called.  The  liquor  is 
the  waste  resulting  from  boiling  the  stock  —  consisting  largely  at 
this  mill  of  old  ropes  and  bagging  —  in  caustic  lime.  During  1897, 
liquor  of  this  sort,  but  from  a  different  paper  mill,  has  been  applied 
to  sand  filter  No.  85  at  the  station.  The  analysis  of  this  liquor  for 
five  months  is  given  in  a  table  beyond.  The  table  shows  that  the 
liquor  is  much  more  polluted  than  the  corresponding  liquor  from 
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paper  mill  No.  2,  this  being  caused  by  the  different  and  dirtier  and 
more  highly  colored  class  of  stock  used  in  this  third  mill. 

This  liquor  was  applied  to  Filter  No.  85,  containing  4^  feet  in 
depth  of  sand  of  an  effective  size  of  0.23  millimeter ,  and  the  rate  of 
application  and  the  monthly  averages  of  the  analyses  of  the  effluent 
are  given  in  the  second  table  beyond.  On  comparing  these  two  tables 
it  will  be  seen  that  the  filter  succeeded  in  removing  only  a  small 
percentage  of  the  organic  matters  present  in  this  strong  alkaline 
liquor.  Nitrification  was  active  in  the  filter  during  two  months  of 
the  period  of  its  operation,  —  August  and  September, —  when  the 
filter  was  receiving  a  liquor  somewhat  different  and  weaker  than 
the  average  for  the  entire  period.  The  applied  liquor  was  very 
highly  colored,  and  the  effluent  of  the  filter  was  also  too  highly 
colored  to  be  read  upon  our  ordinary  color  standards,  except  upon  a 
few  occasions. 

This  strong  liquor  forms  but  a  small  proportion  of  the  total  out- 
flow of  a  paper  mill ;  hence  experiments  upon  filtering  the  entire 
mixed  liquor  have  been  been  made,  our  analyses  having  shown  that 
on  account  of  the  large  volume  of  the  entire  outflow,  and  the  carbo- 
naceous rather  than  nitrogenous  character  of  the  polluting  matters, 
some  system  of  removing  these  pollutions  by  sedimentation  and 
straining,  rather  than  by  filtration  and  nitrification,  is  probably  the 
practicable  method  of  procedure. 

At  paper  mill  No.  1,  so  called,  strainers  of  coke  and  cinder  have 
been  operated  during  the  year  at  high  rates,  and  have  resulted  in 
removing  from  the  applied  liquor  a  very  large  proportion  of  the  total 
organic  pollutions.  From  January  to  July,  inclusive,  a  coke  strainer, 
containing  about  1  foot  in  depth  of  coke,  with  coke  breeze  forming 
the  upper  portion,  was  operated  at  a  rate  approximating  850,000 
gallons  per  acre  daily.  To  this  strainer  was  applied  a  liquor  repre- 
senting, as  nearly  as  could  be  obtained  under  the  circumstances,  the 
average  of  the  outflow  of  this  mill.  The  character  of  this  liquor  is 
shown  by  a  table  beyond.  An  examination  of  the  table  makes  clear 
that  much  the  greater  portion  of  the  organic  pollutions  are  carbona- 
ceous rather  than  nitrogenous.  It  will  also  be  seen  that  this  waste 
is  quite  highly  colored,  and  the  color  readings  given  were  made  with 
the  supernatant  liquor  after  the  sludge  had  settled.  A  second  table 
beyond  gives  the  monthly  averages  of  the  analyses  of  the  effluent 
of  this  strainer,  showing  that  it  has  removed  about  63  per  cent,  of 
the  organic  matter  determined  as  albuminoid  ammonia  and  70  per 
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cent,  determined  as  oxygen  consamed.  The  color  of  this  effluent  has 
been  much  less  than  that  of  the  applied  liquor,  and  always  easily 
determined  upon  our  color  standards. 

From  July  through  December  the  mixed  liquor  was  applied  to  a 
cinder  strainer  of  the  same  depth  as  the  coke  strainer,  and,  from 
a  chemical  point  of  view,  with  as  good  results.  It  apparently  was 
impossible,  however,  to  operate  the  cinder  strainer  at  as  high  a  rate 
as  the  coke  strainer,  as  the  cinders  crumbled  and  clogged  the  pores 
of  the  strainer,  while  the  coke  retained  its  form  and  did  not  cause 
clogging  by  crumbling.  With  both  of  these  strainers  a  large  pro- 
portion of  the  matters  removed  from  the  liquor  has  accumulated 
directly  upon  their  surfaces,  forming  a  mat-like  mass  of  paper  and 
dirt,  which  has  been  rolled  up  and  removed  from  time  to  time. 


Sewage  applied  to  Filter  No.  85, 

[Parte  per  100,000.] 
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Effluent  of  Filter  No.  85. 

[Parte  per  100,000.] 
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5.59 
8.06 
0.19 
18.2.5 
0.59 

5.54 

26.80 
15.80 
12.08 
81.33 
,  8.69 

1 

,0.06{.0380 
3.57  .8500 
6.02|.3200 
0.27  .0000 
0.08  .0200 

i  60.00 
.  14.70 
'     1.10 
1141.50 
1    2.30 

2,276,000 
826,000 
222,000 

2.486.000 
46.000 

Average, 

78,000 

15m. 

Decided. 

;18.76 

2.00.1474 

41.921,171,000 

•  Brown. 

Sewage  applied,  8  galloDs  of  paper  mill  liquor  plus  8  gallons  of  regular  aewage,  six  tSmea  a  week, 
July  15  to  18,  experiment  interrupted  by  freahet.    Surface  raked  3  Inches  deep  onoe  each  week. 
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Wiisle  Liquor  from  Paper  Mill  appHed  to  Strainers, 

[Put*  p«r  100,000.] 


Appbaravcb. 

AMMOiriA. 

1 

NITBOOBV  AS 

Oxygen 

Consumed. 

■ 

2 

Color. 

1 

ALBUXIMOID. 

Nitrites. 

i 

B 

1 

a 

1997* 

H 

• 

1 

January, 

Decided. 

0.42 

.0288 

.0600 

.0860 

1.02 

.08 

.0006 

8.05 

10.4 

February, 

Decided. 

0.25 

.0185 

.0040 

.0805 

0.71 

.02 

.0006 

2.18 

1.8 

March, 

Decided. 

0.25 

.0288 

.05U> 

.0858 

0.50 

.01 

.0005 

1.01 

• 

1.1 

April, 

Decided. 

1.60 

.0105 

.0460 

.0855 

1.88 

.01 

.0000 

1.60 

6.8 

May,  . 

Decided. 

1.55 

.0100 

.0680 

.0500 

0.48 

.02 

.0000 

2.22 

3.1 

June, . 

G^reat. 

Bed. 

.0178 

.1060 

.0760 

0.70 

.01 

.0000 

8.00 

S.6 

Jnly,  . 

Deolded. 

0.08 

.0110 

.0806 

.0680 

1.02 

.01 

.0000 

2.67 

5.8 

August,     . 

Great. 

0.58 

.0113 

.1218 

.0578 

1.15 

.01 

.0000 

2.81 

7.7 

September, 

■ 

* 

Great. 

1.03 

.0886 

.2160 

.0702 

1.68 

.01 

.0000 

8.86 

10.3 

October,    . 

»             i 

.  '  Great. 

- 

.0407 

.2858 

.1040 

1.47 

.01 

.0011 

7.20 

8.0 

November, 

Great. 

1.01 

.0800 

.1005 

.0520 

1.02 

.01 

.0018 

8.15 

2.0 

December, 

Decided. 

1.87 

.0192 

.1064 

.0606 

1.35 

.01 

.0046 

2.58 

8.4 

Averag 

e,     . 

'  1 

0.80 

.0200 

.1125 

.0570 

1.08  1 

.01 

1 

.0007 

3.00 

0.2 

Effluent  of  Coke  Strainer, 

[ParU  per  100,000.] 


> 

Appkaxakcb. 

1     Ammonia. 

NiTBOOBN  AS 

« 

1897. 

• 

3 
1 

• 

1 

1 

* 

1 

< 

Chlorine. 

Nitrates. 

1 

i 

• 

8 

B  e 

o 

• 

• 

s 

s 

January,        

Decided. 

0.57 

.0100 

.0547 

.83 

1 

'     .011 

.0016 

1  1.45 

10.0 

Febmary, 

Slight. 

0.38 

.0063 

.0103 

.70 

.012 

.0018 

0.40 

10.7 

March 

Decided. 

0.81 

.0077 

.0818 

.60 

1 

.003 

.0001 

0.75 

12.8 

April. 

Slight. 

0.40 

.0080 

.0827 

.86 

:    .006 

.0000 

1  0.51 

9.7 

May 

Decided. 

1.00 

.0060 

.0560 

.58 

!     .010 

.0000 

'  1.62 

14.7 

June, 

Decided. 

0.80 

.0107 

.0567 

.76 

.000 

.0000 

1.01 

9.8 

JoJy 

Decided. 

0.60 

.0225 

.0860  1 

.05  1 

.001 

.0001 

0.56 

14.6 

Average,          .... 

- 

0.60 

1 

.0102 

.0410 

.T5; 

1 

1     .007  !  .0006  : 

1             1 

0.00 

j 

11.8 
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Effluent  of  Ginder  Strainer. 

[Put*  p«r  100,000.] 


Appsakakcb. 

AHMOKIA. 

NlTBOOBV  AB 

1 

B 
8 

s? 

o 

1S97. 

1 

e 

• 

1 

•a 

s 

a 
S 

< 

i 

• 

I 
1 

e 

1 

Jniy. 

Great. 

Bed. 

.0140 

.0600 

0.60 

.001 

.0000 

8.04 

8.6 

August, 

Decided. 

.66 

.0078 

.0461 

1.08 

.008 

.0000 

0.8O 

10.6 

Beptember, 

Great. 

.70 

.0060 

.0686 

1.09 

.008 

.0000 

0.75 

10.2 

October, 

Dedded. 

.46 

.0084 

.0401 

1.42 

.006 

.0000 

0.82 

16.4 

Koy«mber, 

Decided. 

.82 

.0067 

.0201 

1.27 

.006 

.0000 

0.48 

16.1 

December, 

Slight. 

.40 

.0027 

.0202 

1.00 

.007 

.0001 

0.61 

16.2 

Average, 

- 

.48 

.0080 

.0422 

1.07 

.004 

.0000 

1.08 

16.9 

Waste  Liquors  resulting  from  Scouring  and  Rinsing  Wool. 

The  investigations  in  regard  to  the  composition  of  the  waste  liquor 
from  scouring  wool,  and  also  the  liquor  from  rinsing  the  wool  after 
scouring,  have  been  continued  throughout  the  year.  Many  analyses 
have  been  given  in  the  last  two  reports,  showing  the  nature  of  these 
two  liquors,  together  with  accounts  of  experiments  upon  their  purifi- 
cation. The  studies  of  the  waste  from  the  two  wool-cashing  estab- 
lishments, from  which  almost  all  the  liquor  experimented  with  has 
been  taken,  seem  to  make  certain  that,  owing  to  the  great  pollution 
of  this  liquor,  both  with  dirt,  wool-fat  and  soap,  the  only  economical 
way  of  caring  for  the  iiquor  resulting  from  the  scouring  process  is 
either  by  evaporation,  or  some  form  of  chemical  precipitation  and 
separation  of  the  fats  from  the  precipitated  sludge,  or  a  separation 
of  the  fats  by  means  of  acid  and  subsequent  filtration  of  the  liquor. 
Probably,  taking  into  account  the  comparatively  large  volume  of 
the  scouring  liquor  produced  at  an  establishment  of  moderate  size, 
the  method  of  precipitation  and  separation  would  be  most  feasible. 
The  sludge  produced  is  heavy  and  abundant,  rich  in  fatty  matters 
and  potassium  carbonate,  probably  worth  nearly  or  quite  the  cost  of 
their  production  in  the  form  of  sludge  and  their  separation  from  it. 

As  stated  in  previous  reports  the  scouring  liquor  forms  but  a  small 
portion  of  the  total  outflow  of  a  wool- scouring  plant,  the  principal 
portion  being  the  waste  liquor  resulting  from  rinsing  the  wool  after 
scouring,  and  this  rinse  liquor  contains  only  a  very  small  percentage 
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of  the  total  amount  of  dirt  washed  from  the  wool.  At  one  of  the 
establishments  we  have  experimented  simply  with  the  scouring 
liquor,  and  from  the  other  have  obtained  the  rinse  liquor,  although 
at  times  the  samples  obtained  from  the  second  .plant  have  been  quite 
strong,  as  the  scouring  waste  is  from  time  to  time  released  into  the 
drain  receiving  the  rinse  water. 

Investigations  previously  made  and  reported  upon  showed  defi- 
nitely that  it  was  impossible  to  filter  the  heavy  scouring  liquor,  as  it 
quickly  clogged  the  surfaces  of  either  coke  or  sand  filters.  It  was 
also  shown  that,  after  the  removal  of  the  sludge  and  a  large  propor- 
tion of  the  fats  by  precipitation  with  calcium  chloride,  the  super- 
natant liquor  was  still  exceedingly  strong  in  organic  matters,  and 
that  while  its  clogging  properties  had  been  removed  and  it  would 
pass  readily  through  either  sand  or  coke  filters,  this  filtration  changed 
it  but  little,  as  nitrification  did  not  take  place  within  the  filters. 

Experiments  also  recorded  on  page  45tf  of  the  report  of  1896 
showed  that  while  there  was  a  vigorous  growth  of  bacteria  in  the 
strongly  alkaline  scouring  liquor  just  as  received  from  the  vats, 
yet  there  was  a  more  vigorous  growth  after  this  liquor  had  been 
neutralized  by  the  addition  of  a  certain  amount  of  sulphuric  acid, 
and  that  a  still  more  vigorous  growth  resulted  when,  to  the  wool 
liquor,  a  small  proportion  of  city  sewage  was  added. 

On  page  447  of  the  same  report  a  description  of  Filter  No.  76, 
receiving  this  clarified  and  neutralized  wool  liquor,  was  given.  It 
was  found  that  nitrification  would  not  take  place  until  a  certain 
amount  of  city  sewage  was  applied  with  the  wool  liquor.  This 
filter  has  been  continued  in  operation  throughout  the  year  at  an 
average  rate  of  74,000  gallons  per  acre  daily.  The  applied  sewage 
has  been  in  the  proportion  of  1  part  wool  liquor  to  5  parts  Law- 
rence sewage,  and  the  effluent  has  been  a  clear  but  quite  highly 
colored  liquid,  containing  high  nitrates  and  also  a  considerable 
amount  of  unnitrified  organic  matter;  in  fact,  the  analysis  of  the 
effluent  shows  more  organic  matter  present  than  is  usually  present 
in  strong  city  sewage,  but  the  effluent  is  clear,  with  little  or  no 
odor,  and  that  not  at  all  ofi\3nsive,  and,  when  kept  in  bottles  in  the 
laboratory  for  a  long  period  of  time,  does  not  develop  an  odor. 

The  unnitrified  organic  matter  is  apparently  of  a  kind  which, 
while  it  does  not  remain  in  and  clog  the  filter,  still  is  not  easily 
attacked  by  the  air  or  bacteria,  and  hence  appears  in  the  effluent. 
Bottles  containing  mixtures  of  this  effluent  and  Lawrence  water  in 
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diSering  proportiona  have  stood  for  moDtbs  in  the  laboratory  with 
little  cbaDge  io  compoaitioa  or  odor.  The  following  tables  give  the 
monthly  averages  of  the  analyses  of  the  sewage  applied  to  and  the 
effluent  from  this  GUer :  — 

Seioage  applied  to  Filler  No.  76- 

[l>ula  p«r  100,000.] 
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Effluent  of  Filler  No.  76. 

[PuU  pec  100,000.] 


Rinse  Liqdob  and  Filter  No.  70. 

A  lifiuor  representing  the  entire  waste  flowing  from  a  wool-acoor- 

ing  plant  has  also  been  experimentally  treated  during  the  past  two 

years.     It  is  mainly  the  rinse  liquor,  but  the  waste  liquor  from  the 
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scouring  process  flows  from  time  to  time  into  the  same  drain  pipes 
as  the  rinse  liquor.  The  filter  receiving  this  waste  contains  4^  feet 
in  depth  of  sand  of  an  effective  size  of  0.23  millimeter,  and  when 
first  put  in  operation  its  efiluent  was  quite  free  from  organic  matter, 
but  nitrification  did  not  take  place.  When,  however,  a  small  pro- 
portion —  about  one-fifth  —  of  city  sewage  was  added  to  the  applied 
liquor,  nitrification  became  quickly  established,  and  the  character  of 
the  efiSuent  much  improved.  The  rate  of  filtration  during  the  first 
seven  months  of  1897  was  120,000  gallons  per  acre  daily.  Such 
good  results  were  obtained  at  this  rate,  and  the  applied  dose  was 
disposed  of  so  readily  that  the  rate  was  doubled.  Following  this 
change,  nitrification  was  less  active  in  the  filter  for  a  while ;  but  the 
effluent  still  continued  to  be  of  an  exceedingly  good  character,  and 
the  reduction  in  nitrification  is  apparently  explained  by  the  fact 
that  for  some  reason,  probably  a  change  in  the  character  of  the  wool 
being  scoured  at  this  plant,  this  rinse  liquor  contained  less  organic 
matter  during  these  remaining  five  months  of  the  year.  Tables 
giving  the  monthly  averages  of  the  analyses  of  the  liquor  applied 
to  and  the  effluent  from  this  filter  are  here  presented :  — 

Sewage  applied  to  Filter  No.  70. 

[ParU  per  100,000.] 


1S97. 


JanntiTjt 

FebroAry 

March, i. 

April, 


M»7. 


June, 

July,      . 

Aagnat, . 

September, 

October, 

November, 

December, 


Average, 


Ammokia. 


I 


2.8T0O 
8.2500 
2.9125 
8.0000 
8.5200 
1.3460 
1.1660 
0.T8T5 
1.8875 
2.6100 
1.0000 
0.8125 


o 
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.7200 
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.5700 
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2.1430 
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e 
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4.71 
8.70 
3.62 
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8.62 
5.27 
8.06 
8.74 
6.68 
2.49 
4.08 

4.16 
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i 

m 

s 

1 

1 

%  . 
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.07 
.08 
.09 
.10 
.00 
.06 
.04 
.04 
.08 
.08 
.08 
.04 
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.0027 
.0012 
.0015 
.0016 
.0009 
.0003 
.0002 
.0007 
.0004 
.0014 
.0024 
.0016 

.0012 


a 

a 

« 

a 

s  e 

r 
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8.44 
2.88 
2.98 
2.95 
2.82 
1.75 
2.00 
2.80 
2.00 
2.18 
1.95 
2.78 

2.50 
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Effluent  of  Filler  No.  70. 

[Part*  per  100,000.] 


Quan- 
tity 
Applied. ' 

Oalions 

per  Acre 

DaiiT 

for  Six 
Days  in  a 

Week. 

Tkupsra- 

TURB. 
Deq.  F. 

1 
Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Hours  and 
1  Minutes. 

Appbabavcb. 

Amwonia. 

Q      Chlorine. 

NrrBooBM 

A8 

• 

1 

a 

8 
1 

o 

S 

D 

o 

6 

3 

■ 

• 

1 

• 

1 

1 

a 
< 

• 

5 
e 

1 

if 

1 

^  .• 

1S97. 

1 

e 

II 

Janaary,     . 

120,000 

48 

41 

8m. 

Decided. 

.36 

.6300 

.0630 

1.68 

.0208i 

.83 

43,400 

F«bniary»  . 

120,000 

48 

42 

6m. 

Deolded. 

.89 

.7575 

.1010 

1-  «^' 
6.29 

2.08 

.0890 

.78 

143,eN 

March, 

120,000 

60 

44 

9m. 

Decided. 

.28 

.1607 

.0681 

5.87 

2.25  .0191 

.67 

100,000 

April,  . 

120,000 

67 

48 

7m. 

Decided. 

.38 

.1140 

.1027 

6.44 

3.12.0287 

1 

.0» 

185,000 

May,    .       . 

120,000 

04 

56 

6m. 

Decided. 

.86 

.0670 

.1080 

6.94 

3.27 

.0100 

1 

.65 

180,400 

Jane,  . 

120,000 

68 

62 

llm. 

Decided. 

.80 

.0056 

.0429 

3.36 

2.10.0036* 

.87 

100,000 

July,   . 

107,000 

76 

71 

9m. 

Decided. 

.37 

.0810 

.0746 

5.80 

2.12.0036' 

1 

.62 

1,602.000 

Augaat, 

188,000 

72 

09 

10m. 

Decided. 

.88 

.0094 

.0462 

1.98 

0.42  .0000 

1 

.61 

13S.O00 

September, . 

240,000 

67 

66 

lb.  34m. 

Decided. 

.42 

.0254 

.0302 

1.62 

0.29.0060 

.47 

86,400 

October,     . 

240,000 

62 

60^ 

3h.  88m. 

V.  Blight. 

.32 

.4m 

.0610 

3.09 

1.29 

.1575 

.54 

106.400 

Kovember, . 

314,000  i 

1 

62 

48! 

13m. 

Slight. 

.83 

.0034 

.0260 

1.81 

1 

0.71 

.0011 

.43 

14.400 

December,  . 

200,000  1 

1 

47 
59 

42 

t 
64, 

1 

26m. 

V.  alight. 

.87 
.36 

.0033 
.1838 

.0296 
.0619 

1.74 

1 

4.12 

[ 

0.47 
1.65 

.0004 
.0241 

.54 
.56 

15,900 

Average, . 

163,300 

36m. 

- 

216.600 

Five  gmlloDB  of  rlnae  water  from  a  wool-acoaring  mill  ploa  1  gallon  of  regular  aewage  applied  aiz  times 
a  week,  January  1  to  Auguat  26;  2|  gallona  of  wool-aconrlng  liquor  plus  i  gallon  of  regular  aewage.  ftix 
tlmea  a  week,  Auguat  27  to  November  16 ;  2  gallona  of  wool-aeouring  liquor  plus  |  gallon  of  regular  sewage, 
twelve  tlmea  a  week,  November  17  to  December  81.  July  15  to  18,  experiment  Interrupted  by  freabet. 
Surface  raked  8  ijiobea  deep  once  each  week. 


Waste  Liquor  from  a  Third  Wool-scouring  Plant. 

During  the  last  few  weeks  of  the  year  waste  liquor  from  the 
scouring  process  of  a  third  plant  has  been  examined.  This  waste 
is  the  liquor  resulting  from  first  treating  the  strong  scouring  liquor 
in  settling  basins,  in  order  to  allow  the  dirt  to  settle,  and  a  further 
treatment  with  sulphuric  acid  to  separate  the  fats.  After  this  treat- 
ment, the  resulting  liquor  is  acid,  and  when  applied  to  a  sand  filter 
would,  of  course,  pass  through  without  change,  except  a  straining 
out  of  the  insoluble  impurities.  When  neutralized,  good  results 
have  already  been  obtained  by  filtration  through  coal  ashes,  and  it 
probably  can  be  filtered  through  sand  successfully,  if  nitrification  can 
ODce  be  started  within  the  filter. 
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CiTT  Sewage. 

The  iDYestigatioQs  in  regard  to  the  composition  of  city  sewage, 
and  the  best  methods  for  its  purification  under  varying  conditions, 
have  been  continued  throughout  the  year.  These  investigations 
have  continued  for  ten  years,  and  a  large  number  of  tables  have 
been  given  in  the  various  reports,  showing  the  strength  of  the 
sewage  experimented  with  at  the  station,  the  changes  it  undergoes 
during  its  passage  through  the  sewer  and  pipe  to  the  station,  and, 
in  several  of  the  reports,  analyses  are  given  of  series  of  samples  of 
sewage  taken  either  at  disposal  areas  in  the  State,  or  from  asylums 
or  other  institutions  in  the  State  in  order  to  show  the  average 
strength  of  sewage  in  this  State. 

It  has,  of  course,  been  recognized  for  years  that  the  strength  of 
the  sewage  varies  in  proportion  to  the  amount  of  water  consumption 
in  the  town,  city  or  institution  from  which  it  is  obtained,  com- 
pared with  the  population  of  the  town,  city  or  institution,  and  the 
leakage  of  ground  water  into  the  sewers.  The  varying  composition 
of  the  sewage,  due  to  the  length  of  time  elapsing  between  the  pas- 
sage of  the  sewage  into  the  sewers  and  its  analysis,  has  also  been 
well  recognized  and  explained.  As  early  as  the  report  of  1893 
comparisons  were  made  of  the  sewage  taken  directly  from  the 
sewer  with  that  pumped  at  the  station  after  its  passage  through 
the  2^ioch  pipe,  4,300  feet  long,  connecting  the  sewer  and  station, 
and  experiments  were  begun  to  compare  the  results  of  purification 
by  filtration  of  fresh  sewage  from  the  Lawrence  Street  sewer  and  the 
sewage  as  pumped  at  the  station.  Since  then,  no  report  has  been 
published  without  experiments  showing  the  difierence  between  fresh 
and  stale  sewage,  in  the  arrangement  of  its  nitrogen  contents  by  the 
division  into  free  and  albuminoid  ammonia  or  free  ammonia  and 
organic  nitrogen. 

Attention  has  also  been  called  repeatedly  to  the  loss  of  carbona- 
ceous matters,  as  shown  by  the  difference  in  the  determinatious  of 
the  oxygen  consumed  by  fresh  or  stale  sewage. 

An  examination  of  the  series  of  tables  given  on  the  following  pages 
will  show  that  the  station  sewage  —  as  represented  by  the  tables 
headed  ** Regular  Sewage,''  "Sewage  for  Filters  1,  6,  9,"  etc. — 
contains  about  a  part  more  free  ammonia  and  half  a  part  less  albu- 
minoid ammonia  than  the  sewage  taken  directly  from  the  Lawrence 
Street  sewer  and  brought  to  the  station  for  analysis;  and  it  will 
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also  be  seen  that  the  stale  sewage  contains  not  much  more  than  half 
as  much  organic  matter,  shown  by  the  determination  of  oxygen 
consumed,  as  the  fresh  Lawrence  Street  sewage  (page  413).  The 
Lawrence  sewage  applied  to  the  experimental  filters  is  drawn  through 
a  2.5  inch  pipe,  4,300  feet  long,  from  the  Lawrence  Street  sewer, 
at  a  point  just  below  the  main  business  street  of  the  city  and  just 
above  the  entrance  of  wastes  from  the  large  mills.  This  sewer 
drains  the  streets,  houses  and  stores  of  the  most  densely  populated 
portion  of  the  city.  Large  measuring  tanks  receive  this  sewage  at 
the  station,  and  from  them  it  is  run  upon  the  different  filters. 

The  sewage  used  at  the  station  is  pumped  during  the  day-time,  a 
large  portion  entering  the  pipe  during  the  morning,  between  eight 
and  twelve  o'clock,  and  consequently  is  much  stronger  than  the  aver- 
age sewage  flowing  in  the  sewer  for  the  entire  twenty-four  hours. 

Samples  of  Sewage  collected  for  Analysis. 

1.  On  at  least  four  days  in  each  week  a  bottle  of  sewage  from 
one  of  the  measuring  tanks,  and  this  is  known  as  the  regular  sewage. 

2.  On  each  Thursday  a  sample  from  the  Lawrence  Street  sewer, 
at  the  point  where  the  pipe  from  the  sewer  to  the  station  begins. 
These,  samples  are  collected  in  the  morning,  when  the  strong  day 
sewage  is  flowing  through  the  sewer. 

3.  A  sample  representing  an  average  of  all  the  sewage  pumped 
on  each  Tuesday  of  the  year. 

4.  Samples  representing  weekly  averages  of  all  the  sewage  ap- 
plied to  filters  Nos.  1,  6  and  9  A. 

5.  On  each  Tuesday  of  the  year  a  sample  of  the  supernatant 
sewage,  after  allowing  regular  sewage  to  stand  for  four  hours  for 
sedimentation  to  take  place. 

6.  On  each  Tuesday  of  the  year  a  sample  of  the  superuatant 
sewage,  obtained  by  treating  regular  sewage  with  sulphate  of  alumina 
in  the  proportion  of  1,000  pounds  per  1,000,000  gallons,  and  allow- 
ing it  then  to  stand  and  settle  for  four  hours. 

7.  On  each  Tuesday  of  the  year  a  sample  of  the  sewage  result- 
ing from  straining  regular  sewage  through  a  6-inch  layer  of  coke 
breeze,  at  a  rate  of  1,000,000  gallons  per  acre  daily. 
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Monthly  Averages  of  Analyses  of  Regular  Sewage  Samples, 

[ParU  per  100,000.] 


1S97. 


a 
o 


r 


January, 
February,     . 
March,  . 
April.    . 
May,      . 
Jnne,     .       • 
Jnly,     . 
Anguat, 
Beptember,  . 
October, 
November,   . 
December,    • 

Average, 


47 
46 
44 

46 
68 
02 
71 
71 
66 
67 
47 
46 


66 


8.61 
8.26 
8.26 
8.70 
8.94 
8.66 
8.76 
4.26 
4.24 

6.n 

4.81 
2.16 


8.82 


Albukivoio  AMMOKU. 

• 

• 

A 

1 

2 

a 

a 

8 

& 

1      1 

e 

0.97 
0.76 
0.87 
0.78 
0.88 
0.78 
0.80 
0.76 
0.76 
1.02 
0.91 
0.47 


.46 
.80 
.41 
.87 
.88 
.84 
.34 
.86 
.86 
.48 
.41 
.26 


0.80 


.88 


.61 
.87 
.46 
.86 
.46 
.89 
.46 
.89 
.40 
.64 
.60 
.21 


.42 


"8 

a 

D 


N 

o 


7.66 

6.66 

8,818,000 

7.01 

8.49 

4,502,000 

6.80 

4.84 

4,046,000 

7.38 

8.86 

6,894,000 

9.77 

4.08 

6,890,000 

9.88 

8.10 

6,122,000 

12.27 

8.70 

6,141,000 

10.04 

8.62 

4,081,000 

9.81 

8.62 

4,051,000 

10.94 

4.67 

6,496,000 

7.71 

4.64 

4,606,000 

4.01 

2.78 

2,204,000 

8.48 

8.90 

4,768,000 

Monthly  Averages  of  Analyses  of  Sewage  from  the  Lawrence  Street  Sewer, 

[Parta  per  100,000.] 


ire. 

Free 

Ammonia. 

Albumihoid  AVMOmA. 

Chlorine. 

1 

NiTKO 

e 

OBN  AS 

i 

1 

s 

S 

g.8 

1897. 

1 

i 

8 

a 

ki4 

Bacteria 
Cubic  Co 
meter. 

January,   , . 

60 

2.91 

1.26 

.86 

.41 

10.18 

.21 

.0100  1 

6.98 

1 

8,048,000 

Febraary,   . 

62 

8.20 

I.IO 

.78 

.82 

10.46 

.18 

.0146 

7.08 

6,283,000 

March, 

61 

2.70 

1.22 

.84 

.88 

8.00 

1  .26 

.0166 

7.83 

3,888,000 

April,  .       . 

63 

3.86 

1.21 

.77 

.44 

9.87 

.21 

.0188 

7.74 

6,718,000 

May,    . 

61 

2.40 

1.07 

.70 

.87 

22.28 

.21 

.0198 

1 

7.67 

4,660,000 

Jnne,   .       . 

68 

8.86 

1.49 

.70 

.70 

20.72 

.28 

.0276 

8.18 

4,483,000 

July,    . 

68 

2.91 

1.26 

.67 

.68 

21.26 

.14 

.0244 

1  6.40 

1 

6,140,000 

Angnat, 

70 

8.09 

M3 

.74 

.80 

18.66 

.17 

.0076 

j  7.16 

7,400,000 

Beptember, . 

68 

2.88 

1.00 

.62 

.47 

12.77 

.11 

.0188 

16.44 

6,992,000 

October, 

67 

4.10 

1.48 

.77 

.n 

11.13 

.11 

.0860 

7.76 

3,610,000 

November,  . 

67 

4.08 

1.47 

.97 

.60 

10.06 

.15 

.0216  • 

1 

8.26 

4,525,000 

December,  . 

66 

8.80 

1.86 

.96 

.40 

10.60 

.18 

.0200  ; 

i  9.86 

p 

2,218.000 

Average, 

60 

8.19 

1.26 

.78 

.48 

13.36 

.18 

t 

.0182  , 

1 

.  7.59 

1 

4,726,000 
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Monthly  Averages  of  Analyses  of  Average  Sewage  Samples. 

[Puta  p«r  100,000.] 


Free 

Ammonia. 

ALBCxiiroiD  Ammonia. 

c 
1 

• 

a 

1^ 

1 

1S97. 

• 

1 

4 

S 

1 

i 

B 

January, 

8.18 

.70 

.44 

.86 

6.78 

6.88 

7.42 

February, 

8.96 

.78 

.49 

.24 

0.80 

8.33 

4.50 

Maroh,   .       . 

8.38 

.06 

.42 

.28 

7.88 

8.08 

4.S0 

April,     .       . 

6.00 

.97 

.61 

.46 

8.66 

4.70 

S.OO 

May,      . 

4.66 

.99 

.40 

.69 

7.48 

4.66 

1.56 

June, 

4.46 

.88 

.40 

.48 

10.60 

3.88 

2.06 

July.      .       . 

8.68 

.09 

.34 

.86 

12.68 

2.67 

3.27 

Auguat, . 

4.68 

.87 

.87 

.60 

14.47 

8.06 

8.52 

September,    , 

6.77 

.82 

.40 

.42 

16.16 

4.53 

4.76 

October, 

6.68 

.99 

.61 

.48 

9.60 

4.17 

I3.M 

November,    . 

8.70 

.77 

.46 

.81 

0.96 

4.76 

6.70 

December,     . 

6.06 

.97 

.64 

.48 

8.81 

6.48 

e.75 

Average, 

4.40 

.84 

.44 

.40 

0.50 

4.43 

t 

5.08 

Monthly  Averages  of  Mixed  Samples  representing  all  of  the  Sewage  applied  to 

Filters  Nos.  1,  6,  and  9  A, 

[ParU  per  100,000.] 


Fisa  Ammovia. 

ALBVMIirOID 
AMMOirXA, 

OXTOBir 
COSSCMKO. 

CRLOuas. 

1807. 

• 

i 

• 

o 

• 

o 

• 

« 
1 

• 

< 

• 
• 

O 

• 

< 
6 

p4 

• 

o 

i 

1 

1 

1 

t 

s 

1 

a 

s 

January, 

• 

8.68 

8.62 

3.98 

0.74 

0.70 

0.81 

4.28 

4.16 

4.64 

6.05 

6.58 

5.80 

Fobmary, 

• 

8.76 

3.28 

8.46 

0.82 

0.62 

0.00 

8.16 

2.86 

3.40 

7.56 

4.86 

7.02 

March,  . 

> 

2.86 

3.66 

8.23 

0.68 

0.88 

0.88 

2.88 

4.48 

4.68 

5.14 

5.75 

5.83 

April,    • 

• 

8.80 

3.80 

4.18 

0.98 

0.97 

0.99 

4.06 

4.35 

4.68 

6.76 

5.18 

4.86 

May,      . 

• 

4.26 

3.94 

4.80 

0.92 

0.83 

1.00 

8.88 

8.68 

4.36 

7.46 

6.35 

6.21 

June,     • 

1       < 

8.96 

8.66 

8.90 

0.78 

0.82 

0.77 

8.60 

8.46 

3.40 

6.06 

7.78 

8.48 

July,     • 

•       < 

8.47 

8.67 

8.87 

0.79 

0.90 

0.86 

8.60 

8.70 

8.67 

11.19 

18.02 

7.61 

August, . 

1       1 

8.86 

4.06 

8.96 

0.71 

0.76 

0.81 

8.18 

8.48 

8.80 

6.20 

7.43 

9.S9 

September, 

•       1 

4.60 

4.66 

4.88 

0.76 

0.96 

0.96 

3.60 

8.08 

4.60 

7.90 

0.66 

9.25 

October, 

>       t 

0.16 

0.14 

6.08 

1.08 

1.11 

1.01 

4.24 

4.70 

4.84 

10.74 

11.12 

9.80 

November,    . 

1            a 

4.80 

6.10 

4.90 

0.98 

1.00 

0.96 

4.48 

6.86 

6.08 

6.02 

6.87 

7.W 

December,    . 

< 

8.14 

2.88 

2.61 

0.48 

0.60 

0.48 

3.20 

8.88 

2.88 

4.28 

4.24 

4.00 

Average, 

a 

4.08 

4.02 

4.06 

0.80 

0.84 

0.86 

3.67 

8.96 

4.00 

7.90 

7.00  ,  T.06 
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Monthly  Averaget  of  Samples  ooUeeted  each  Tuesday. 

[Put*  par  100,000.] 


18*7. 


s 

II 


£ 


January, 
February,     . 
March,  . 
April,    . 
May,     .       . 
Jnne,     . 
July,     . 
Aognet, 
September,  • 
October, 
November,    . 
December, 
Average, 


49 
47 
46 
48 
68 
82 
T2 
71 
68 
67 
47 
44 


66 


I 


8 
a 

a 


4.88 

4.28 
8.72 
4.86 
8.86 
8.86 
4.00 
8.76 
4.48 
6.68 
8.62 
2.20 


4.06 


AxBUMivoiD  Ammonia. 

i 

• 

2 

3 

1 

B 
1 

§ 

§ 

a 

1.21 

1.06- 

1.06 

0.80 

0.80 

0.66 

0.87 

0.70 

0.81 

0.00 

0.06 

0.62 


0.88 


.66 
.62 
.48 
.48 
.42 
.88 
.87 
.86 
.88 
.88 
.86 
.28 


.41 


.66 
.64 
.67 
.41 
.88 
.28 
.60 
.48 
.48 
.61 
.68 
.24 


.47 


6 


12.10 
8.08 
7.65 
8.81 
6.61 
7.61 

17.84 
8.16 
8.44 

12.88 
7.60 
4.60 


a 

B 
B* 
SeO 

M 

o 


0.00 


8.40 
6.48 
5.88 
4.06 
8.06 
2.70 
8.68 
8.04 
8.76 
4.48 
4.40 
8.16 


5i 


-5. 

IS  I 


4.43 


6,188,000 
6,840,000 
6,700,000 
6,780,000 
4,448,000 
4,444,000 
4,868,000 
6,660,000 
8,826,000 
6,020,000 
6,400,000 
2.606,000 


6,264,000 


Monthly  Averages  of  Analyses  of  Supernatant  Liquid  from  Settled  Sewage  for 

FiUerNo,13A. 

[Parts  per  100,000.] 


Free 

Ammonia. 

Albumoioid  Ammokia. 

1 

ll 

M 

o 

i 

£ 

Bacteria    per 
Cubic  Centi- 
meter. 

1S07. 

1 

• 

1 

I 

1 

a 

Janaary,  • 

4.25 

.81 

.68 

.28 

11.11 

6.08 

6.02 

8,045,000 

February, 

4.48 

.76 

.64 

.21 

8.02 

4.48 

4.62 

4,480,000 

Ma  rob. 

4.18 

.60 

.62 

.17 

1 

7.88 

8.00 

4.25 

8,845,000 

April. 

4.60 

.68 

.48 

.20 

7.46 

8.80 

1.80 

4,487,000 

May,. 

4.80 

.62 

.86 

.16 

6.68 

8.00 

1.20 

8,407,000 

Jnne, 

8.64 

.46 

.28 

.17 

7.28 

1.76 

t.86 

8,808,000 

July, . 

8.40 

.46 

.80 

.16 

0.40 

1.67 

2.17 

2,748,000 

Augutt,     . 

8.00 

.46 

.88 

.12 

8.11 

2.00 

1.86 

2,042,000 

September 

» 

4.40 

.44 

.20 

.16 

8.60 

2.27 

2.88 

2,027,000 

October, 

>       1 

6.20 

.66 

.46 

.20 

7.67 

2.05 

7.60 

4,680,000 

November, 

» 

8.83 

.60 

.86 

.14 

6.42 

2.80 

6.20 

8,068,000 

December, 

2.20 

.40 

.20 

.40 

.11 

4.60 

2.68 

4.00 

1,880,000 

Avetaf 

^,    , 

8.06 

.67 

.17 

7.75 

8.06 

3.04 

8,461,000 
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Monthly  Averages  of  Analyses  of  Sewage  strained  through  Coke  for  Filter 

No.  14  A. 

[Parts  per  100,000.] 


1897. 


c 
o 

a 

B 


Jannary, 

4.23 : 

February,    . 

4.20 

1 

March,  • 

4.68 

April,   . 

6.10 

May,     .       . 

4.33 

June,     . 

8.86 

July,     . 

2.70  i 

1 

August, 

3.24  i 

September,  . 

3.77 

October, 

6.70 

November,   . 

4.23  ! 

December,    . 

2.36    ' 

Average, 

4.02 

Albumihoid  Ammomia 

» 

• 

lA 

» 

2 

a 

m 

a 

1 

p 

o 

B 

H 

00 

^m 

.71 
.00 
.67 
.60 
.48 
.36 
.82 
.38 
.33 
.60 
.40 
.24 


.64- 

.17 

.46 

.14 

.48 

.00 

.86 

.23 

.38 

.16 

.28 

.08 

.24 

.08 

.20 

.00 

.26 

.07 

.41 

.19 

.28 

.12 

.20 

.04    ' 

I 

(J 


12.00 
8.84 
7.66 
8.79 
6.99 
8.42 
8.69 
0.76 
8.92 

10.63 
7.39 
4.49 


.47 


.34 


.13 


8.53 


NiTROOKV  AS 


I 

S 

i 


I    ' 


.06 

.0023 

.04 

.0008 

.06 

.0028 

'  .05 

.0018 

,  .06 

.0010 

.06 

.0044 

.00 

.0070 

.14 

1 

.0102 

.13 

.0128 

.06 

.0040 

.08 

.0033 

.18 

.0036 

.08 

.0044 

a 

9 
B  • 

SflO 

o 


5.13  >  4.26 
3.13  '  6.62 


2.n 

2.83 
2.68 
1.68 
1.18 
1.48 
l.TO 
2.60 
1.05 


S.76 
2.20 

1.02 
1.84 
1.08 
3.47 
6.10 
8.42 


1.23  I  6.78 


2.35  I  3.42 


As 


2,165,000 
1,883,000 
2,136,000 
4,618,000 
1,86SJOOO 
1,664,000 
1,297.000 
1,746,000 
1,423,000 
6,110,000 
1,605,000 
435,000 


2,244.000 


Monthly  Averages  of  Analyses  of  Supernatant  Liquid  from  Sewage  treated  vrUh 

Sulphate  of  Alumina  for  Filter  No,  19 * 

[Parta  per  100,000.] 


Free 

Ammonia. 

'    Albuhikoid  Auuovia. 

Chlorine. 

Oxygen 
Consumed. 

• 

2 

1S97. 

1 

1 

• 
9 

1 

1 

B 
h4 

22 

January, 

a 

• 

4.38 

.64 

.64 

.10 

!  11.93 

1 

6.18    ' 

4.16 

1,608.000 

February, 

• 

■ 

4.18 

.68 

.89 

.14 

8.87 

8.26 

4.10 

2,ia,ooo 

March,  . 

i 

• 

4.18 

.44 

.88 

.06 

8.02 

2.63 

2.72 

on.ooo 

April,    . 

1 

. 

4.67 

.47 

.88 

.09 

7.82 

2.20 

1.27 

2,310.000 

May.      . 

• 

1 

3.88 

.30 

.83 

.06 

1    6.88 

8.46 

0.66 

1,015,000 

June*     . 

1 

1              1 

8.60 

.80 

.24 

.06 

7.61 

1.34 

1.60 

1,24^000 

July,     . 

> 

1              1 

3.30 

.87 

.28 

.09 

0.17 

1.27 

1.40 

2,083,000 

August, 

1              1 

3.68 

.86 

.28 

.07 

8.02 

1.60 

1.8S 

2,246,000 

September, 

•              « 

>              < 

4.40 

.84 

.22 

.12 

8.61 

2.83 

2.00 

],74S.O00 

October, 

1              1 

>              < 

5.25 

.48 

.80 

.18 

7.83 

2.16 

S.80 

2,780,000 

November, 

1              1 

1              • 

3.33 

.82 

.24 

.08 

6.52 

2.00 

4.82 

1,058,060 

December,    . 

• 
t 

• 
« 

2.20 

.28 

.18 

.05 

4.67 

1.58 

4.00 

468,000 

Average, 

3.91     , 

'               1 

.40 

.81 

.09 

7.78 

2.41 

2.60 

1.713.000 
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The  work  upon  the  purification  of  domestic  sewage  at  the  station 
can  be  divided  into  three  classes :  first,  purification  by  means  of 
intermittent  filtration  through  sand  filters,  receiving  the  untreated 
sewage  and  operating  at  normal  rates,  such  as  have  been  found  could 
be  successfully  followed  without  causing  clogging  in  these  filters ; 
second,  rapid  filtration  of  sewage  by  different  methods  and  through 
different  materials,  after  a  removal  of  a  certain  amount  of  the  sludge ; 
third,  dependence  upon  the  rapid  oxidation  or  burning  of  sludge, 
either  by  forced  aeration  or  some  other  method  of  introducing  air 
into  the  filter.  , 

The  principal  filters  of  the  first  class  mentioned  are  filters  Nos.  1, 
2,  4,  5  A,  6,  9  A  and  10.  These  filters  are  all  -^j^  of  an  acre  in 
area,  and  all  except  filter  No.  6  contain  approximately  5  feet  in  depth 
of  filtering  material  over  gravel  underdrains.  Filter  No.  6  contains 
44  inches  of  filtering  material.  Filters  Nos.  1,  2, 4  and  6  had,  at  the 
end  of  1897,  been  in  operation  ten  years;  filters  Nos.  5  A  and  9 A, 
seven  years ;  Filter  No.  10,  three  and  one-half  years.  Each  filter, 
with  the  exception  of  Filter  No.  10,  is  entirely  underdrained  with 
6  inches  of  graded  gravel,  and  all  have  an  outlet  into  one  of  the 
buildings  of  the  station. 

During  the  first  years  of  operation  of  the  experiments  these  filters 
were,  as  has  been  stated  in  previous  reports,  operated  in  a  way  known 
not  to  be  the  most  desirable,  but  thought  necessary  in  order  to  deter- 
mine to  what  extent  the  filter  would  care  for  itself  without  disturb- 
ance of  the  surface.  On  account  of  this  the  surface  of  some  of  the 
filters  became  clogged,  and  in  1893,  as  stated  in  the  report  of  the 
Board  for  that  year,  the  clogged  upper  layers  of  material  were  re- 
moved from  several  of  the  filters.  Since  that  date,  however,  the 
filters  have  been  cared  for  in  a  more  systematic  manner ;  that  is,  the 
surfaces  have  been  dug  over,  spring  and  fall,  to  a  depth  of  6  inches, 
corresponding  to  what  could  be  done  by  ploughing  a  large  area,  and 
also  have  been  raked  from  time  to  time,  corresponding  to  harrowing. 

The  materials  in  the  filters  differ  in  their  physical  characteristics, 
both  in  size  of  sand  grains  and  in  uniformity  of  size  of  grains  ;  Filter 
No.  1  containing  sand  of  an  effective  size  of  0.48  millimeter ;  Filter 
No.  2,  sand  of  an  effective  size  of  0.08  millimeter,  with  two  circular 
trenches  of  sand  at  its  surface,  1  foot  wide  and  2  feet  deep,  con- 
taining coarser  sand  of  an  effective  size  of  0.19  millimeter;  Filter 
No.  4  containing  sand  of  an  effective  size  of  0.04  millimeter ;  Filter 
No.  5  containing  gravel  stones  of  an  effective  size  of  1.40  milli- 
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meters ;  Filter  No.  6  containing  44  inches  in  depth  of  mixed  coarse 
and  fine  sand  of  an  effective  size  of  0.35  millimeter ;  Filter  Xo. 
9  Ay  sand  of  an  effective  size  of  0.17  millimeter;  and  Filter  No.  10, 
material  exactly  the  same  as  that  in  Filter  No.  6.  Filter  No.  10, 
however,  has  no  underdrains  underneath  this  body  of  sand,  except 
just  above  and  around  the  outlet  pipe.  The  surface  of  this  filter  is 
also  divided  so  that  the  fourth  of  the  surface  farthest  removed  from 
the  outlet  receives  the  entire  application  of  sewage.  The  average 
rate  of  filtration  maintained  by  these  filters  during  1897  has  varied 
from  19,400  gallons  per  acre  daily,  wjth  Filter  No.  4,  to  120,000 
gallons  per  acre  daily,  with  Filter  No.  10. 

Tables  showing  the  character  of  the  efiluent  of  each  filter  for  each 
month  of  the  year  are  given  beyond,  together  with  details  in  regard 
to  the  operation  of  the  filters.  Summarizing  the  results,  we  can 
say  that  all  have  given  effluents  for  1897  equal,  considering  the 
strength  of  the  applied  sewage,  to  results  obtained  in  previous 
years.  The  purest  effluent  has  been  obtained  from  the  filter  con- 
taining the  finest  sand  and  operated  at  the  lowest  rate,  — Filter  No. 
4 ;  the  poorest  effluent  from  Filter  No.  5  A,  containing  the  coarsest 
material  in  any  of  these  large  intermittent  filters.  Filter  No.  2, 
operating  at  a  rate  twice  as  great  as  Filter  No.  4,  has  given  an 
effluent  containing  very  little  more  organic  matter  than  the  effluent 
of  Filter  No.  4,  and  of  nearly  equally  good  appearance.  Filters 
Nos.  1,  6,  9  A  and  10  have  given  effluents  of  about  equal  quality, 
as  shown  by  the  chemical  analyses,  but  the  effluent  of  Filter  No. 
9  A  has  contained  fewer  bacteria  than  the  effluent  of  any  other  of 
these  four  filters. 

The  color  of  the  effluent  of  Filter  No.  4,  as  read  upon  our  color 
standards,  has  varied  from  .01  in  December  to  .10  in  March.  The 
color  of  the  effluent  of  Filter  No.  2  has  varied  from  .07  in  September 
to  .12  in  March.  The  effluent  of  Filter  No.  2  has  been  very  slightly 
turbid  during  the  months  of  February  and  April,  and  without  tur- 
bidity during  the  rest  of  the  year;  and  the  effluent  of  Filter  No.  4 
has  been  clear,  showing  no  turbidity  during  the  entire  year.  The 
color  of  the  effluents  of  filters  No.  1,  6,  9  A  and  10  has  been  aboot 
the  same  during  the  months  from  May  to  November  inclusive,  the 
highest  color  of  the  effluent  of  Filter  No.  1  being  .60  in  January 
and  December;  of  Filter  No.  6,  .56  in  March;  of  Filter  No.  9 A, 
.67  in  January ;  and  of  Filter  No.  10,  .39  in  January  and  February. 
The  effluent  of  Filter  No.  1  has  been  slightly  turbid  during  the  sum- 
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mer  and  more  decidedly  so  during  the  winter  months.  The  effluent 
of  Filter  No.  6  A  has  shown  a  very  slight  turbidity  every  month 
except  August  and  September ;  the  effluent  of  Filter  No.  9  A  every 
month  except  August,  September  and  October ;  and  the  effluent  of 
Filter  No.  10,  every  month  except  August,  September  and  October, 

Since  the  present  system  of  caring  for  the  surfaces  of  these 
various  filters  has  been  followed  no  difficulty  has  been  experienced 
in  .causing  them  to  take  the  prescribed  'amount  of  sewage  during 
nine  months  of  the  year.  During  December,  January  and  February, 
however,  considerable  difficulty  is  at  times  experienced.  This  varies 
with  the  temperature  of  the  air,  with  the  condition  of  the  filters 
and  with  the  kind  of  material  in  the  filters.  During  the  past  four 
years  an  average  of  4  inches  of  ice  has  been  removed  annually 
from  Filter  No.  1 ;  7^  inches  from  Filter  No.  2  ;  8  inches  from  Fil- 
ter No.  4;  15  inches  from  Filter  No.  5 A;  11  inches  from  Filter 
No.  6 ;  10  inches  from  Filter  No.  9  A ;  and  5  inches  from  Filter 
No.  10.  It  will  be  seen  that  Filter  No.  1,  containing  the  coarsest 
sand,  with  the  exception  of  Filter  No.  5  A,  disposes  of  its  sewage 
the  most  easily  during  the  winter  months,  very  little  remaining  and 
freezing  upon  its  surface.  The  high  average  for  Filter  No.  5  A  is 
caused  by  a  large  amount  of  ice  removed  in  the  winter  of  1894, 
when  the  filter  was  in  poor  condition,  its  surface  being  clogged  and 
not  disposing  of  the  applied  sewage.  The  amount  removed  from 
filters  Nos.  2  and  4  is  much  less  than  would  be  the  case  if  the 
sewage  was  applied  to  the  entire  surface  of  these  filters  instead  of  to 
the  surface  of  the  trenches,  the  surface  of  these  trenches  being  lower 
than  the  rest  of  the  surface  of  the  filter,  and  the  method  of  applying 
all  the  sewage  to  a  small  area  of  the  filter  concentrates  the  warmth 
of  the  sewage.  From  the  surface  of  Filter  No.  10  only  one-half  as 
much  ice  had  to  be  removed  as  from  the  surface  of  Filter  No.  6, 
although  the  material  in  these  two  filters  is  identical.  The  reason 
of  this  smaller  amount  removed  from  Filter  No.  10  is  that  a  greater 
volume  of  sewage  is  applied  to  a  small  area. 

Daring  1897  the  applied  sewage  remained  upon  the  surface  of 
Filter  No.  1  but  four  minutes  daily  in  July,  and  seven  hours  and  thirty 
minutes  in  January ;  upon  the  surface  of  Filter  No.  4,  five  minutes  in 
July,  and  nine  hours  in  January ;  upon  the  surface  of  Filter  No.  5  A, 
five  minutes  in  July,  and  one  hour  and  forty-eight  minutes  in  January ; 
upon  the  surface  of  Filter  No.  6,  eleven  minutes  in  July,  and  ten 
hours  and  twenty-four  minutes  in  January;   upon  the  surface  of 
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Filter  No.  9  A,  nine  minutes  in  July,  and  twenty  hours  and  twenty- 
eight  minutes  in  January ;  upon  the  surface  of  Filter  No.  10,  elcTen 
minutes  in  July,  and  twelve  hours  and  fifty-three  minutes  in  Janu- 
ary. These  figures  make  plain  that,  at  the  rates  employed,  the 
surface  of  the  filter  of  material  as  coarse  as  that  in  Filter  No.  1  is 
less  likely  to  become  frozen  and  rendered  useless  by  accumulated 
ice  than  a  filter  of  a  material  similar  to  that  in  Filter  No.  9  A. 

It  is  also  interesting  to  note  that  the  4  inches  in  depth  of  sew- 
age applied  to  Filter  No.  10  disappeared  from  the  surface  nearly  as 
rapidly  as  the  2  inches  of  sewage  applied  to  the  surface  of  Filter 
No.  6.  During  the  winter  of  1897-98  experiments  in  regard  to 
keeping  the  surfaces  of  filters  free  from  ice,  and  the  upper  layers 
of  the  filtering  material  free  from  an  accumulation  of  frost,  by  means 
of  applying  large  doses  of  sewage,  are  being  made.  This  cannot  be 
done  as  well  on  the  small  filters,  entirely  underdrained,  as  on  the 
large  filtration  areas  in  the  State,  with  underdrains  15  or  20  feet 
apart,  because  with  the  experimental  filters  a  large  volume  of  sewage 
may  melt  small  places  through  the  frost,  and  thus  go  to  the  under- 
drains through  but  a  small  section  of  the  filter,  an  accident  not  likely 
to  happen  on  the  larger  areas.  The  difficulties  experienced  in  keep- 
ing small  experimental  filters  in  successful  operation  during  severe 
winter  weather  are  certainly  as  great  as  experienced  in  the  operation 
of  large  filtration  areas  in  the  State. 

DisoussiON  OF  Methods  for  Rapid  Filtration  of  Sewage. 

The  first  method,  that  of  filtration  through  gravel  filters  with  the 
aid  of  a  current  of  air  drawn  down  through  these  filters,  has  been 
fully  discussed  in  previous  reports,  especially  upon  pages  482  and 
483  of  the  report  for  1895,  and  upon  pages  476  and  477  of  the 
report  for  1896.  It  was  stated  in  both  of  these  reports  that  the 
results  obtained  were  quite  remarkable  and  interesting  from  a 
scientific  point  of  view,  but  it  was  exceedingly  doubtful  if  the 
method  would  be  successful  in  actual  practice,  owing  to  the  cost 
of  aeration,  and  the  fact  that,  in  spite  of  the  excessive  aeration, 
sludge  accumulated  within  these  filters  and  had  to  be  removed  from 
time  to  time,  either  by  flushing  it  out  or  a  removal  of  tiie  entire 
filtering  material  and  washing  it.  These  filters  were  continued  dur- 
ing the  first  eight  months  of  1897,  for  purposes  of  comparison  with 
other  rapid  methods  of  filtration,  and  tables  giving  the  results  are 
presented  upon   page  440.     The  daily  rate  of  application  of  the 
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sewage  was  less  by  90,000  gallons  per  acre  than  the  average  rate  for 
the  previous  years  of  operation  of  these  filters.  Notwithstanding 
this  reduction  in  rate,  however,  both  filters  were  again  becomiag 
badly  clogged  when  the  experiment  was  ended. 

The  second  method,  that  of  filtration  through  gravel  filters  with 
the  current  of  air  forced  up  through  the  filters,  was  experimented 
upon  during  1895,  1896  and  the  first  four  months  of  1897,  tables 
showing  the  results  for  1897  being  given  on  page  448.  The  dis- 
cussion of  the  method  was  given  upon  page  477  of  the  report  of 
1896,  and  tables  showing  the  analyses  of  the  efiSiuents  of  the  filters 
are  given  upon  pages  503  and  504  of  the  same  report.  The  con- 
clusions in  regard  to  the  first  method  are  equally  applicable  to  this 
second  method.  In  this  method,  one  of  the  preliminary  filters  was 
constructed  of  coke  breeze,  but  operated  in  the  same  manner  as  the 
gravel  filter,  and  the  results  showed  a  greater  removal  of  sludge 
from  the  applied  sewage,  owing  to  the  character  of  the  filtering 
material ;  that  is,  it  was  more  irregular  in  shape  and  of  a  much 
rougher  surface  than  the  gravel,  and  therefore  caught  and  held  the 
organic  matter  in  suspension  in  the  sewage  better,  and  prevented  its 
passage  through  the  filter ;  but  the  results  obtained  were  not  such 
as  to  give  reason  for  believing  that  the  method  would  be  practicable 
upon  a  working  scale. 


Removal  of  Sludge  by  Sedimentation^  folloioed  by  Filtration  of  the 

Supernatant  Sewage  through  Sand. 

Experiments  in  regard  to  the  amount  of  sludge  that  can  be  removed 
from  sewage  by  allowing  it  to  stand  for  four  hours  have  been  contin- 
ued since  the  beginning  of  1892.  The  results  obtained  have  diflfered 
from  year  to  year,  according  to  the  strength  of  the  sewage  and  the 
amount  of  insoluble  organic  matter  in  suspension  in  it.  This  inves- 
tigation continued  throughout  1897,  and  during  the  first  two  months 
of  the  present  year  (1898),  and  the  results  obtained  are  shown  by 
the  table  on  page  415.  During  the  entire  period  covered  by  this 
investigation,  with  the  exception  of  a  portion  of  1893,  the  superna- 
tant sewage  has  been  applied  to  a  sand  filter  at  the  station.  During 
1892  it  was  applied  to  Filter  No.  32  at  an  average  rate  of  185,000 
gallons  per  acre  daily,  as  shown  upon  page  447  of  the  report  of  the 
Board  for  that  year.  The  effluent  of  this  filter  was  of  an  entirely 
satisfactory  character. 
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Upon  Sept.  27,  1893,  the  application  of  this  supernatant  sewage 
to  Filter  No.  13  A  was  begun,  the  average  rate  of  application  for  that 
year  being  425,000  gallons  per  acre  daily.  During  1894  this  filter 
was  kept  in  operation,  but  the  rate  was  reduced,  it  having  been 
found  that  the  capacity  of  the  filter  was  being  overtaxed  at  the  rate 
at  which  it  was  operated  during  the  three  months  at  the  end  of  1893. 
Upon  Jan.  1,  1894,  the  rate  was  put  at  240,000  gallons  per  acre 
daily,  and  remained  so  until  the  first  of  May,  1894,  when  it  was 
changed  to  160,000  gallons  per  acre  daily,  and  has  so  continued 
until  the  end  of  the  experiment  on  Feb.  28,  1898.  This  reduction 
of  rate  from  time  to  time  was  due  partly  to  the  fact  that  the  first 
rates  were  too  high  to  be  maintained  and  partly  because  the  regular 
sewage  was  growing  stronger  year  by  year,  and  as  a  result  the 
supernatant  sewage  was  stronger. 

Since  May,  1894,  the  filter  has  taken  the  applied  sewage  readily, 
and  given  a  satisfactory  efiiuent,  as  shown  by  the  tables  in  the 
reports  of  the  various  years.  It  has  been  necessary,  of  course, 
to  disturb  the  surface  of  the  filter  quite  frequently,  and  allow  it 
short  periods  of  rest  upon  several  occasions* 

Analyses  of  the  filtering  material  have  been  made  from  time  to 
time  and  a  study  of  these  analyses  shows  that  while  there  was  an  in- 
crease of  stored  nitrogen  within  the  filter  for  a  year  or  two,  yet 
during  the  last  two  years  of  operation  of  the  filter  there  has  been 
little  if  any  increase.  In  conclusion,  it  can  be  said  that  the  results 
obtained  from  this  filter  show  that  it  could  probably  be  operated 
indefinitely  at  the  rate  maintained  during  the  past  three  years. 

Chemical  Precipitation, 

A  portion  of  the  regular  sewage  pumped  at  the  station  has  been 
treated  during  1897,  as  in  previous  years,  with  sulphate  of  alumina 
at  the  rate  of  1,000  pounds  per  1,000,000  gallons  of  sewage,  and 
then  allowed  to  stand  for  four  hours  for  precipitation  to  take  place. 
This  treatment  of  the  sewage  has  been  followed  day  by  day  since 
Jan.  20,  1893,  and  the  supernatant  liquid  resulting  has  been  applied 
to  Filter  No.  19.  The  rate  of  filtration  was  120,000  gallons  per 
acre  daily  up  to  June  12,  1893,  after  which  the  rate  was  increased 
from  time  to  time  until  it  became  640,000  gallons  on  Oct.  23,  1893. 
This  rate  overtaxed  the  capacity  of  the  filter,  and,  after  a  period  of 
rest,  the  rate  was  reduced  to  360,000  gallons  per  acre  daily  upon 
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Jan.  89  1894.  This  rate  also  was  found  to  be  too  high  for  satis- 
factory purification  to  take  place,  and,  upon  May  31  of  that  year, 
the  rate  was  reduced  to  200,000  gallons  per  acre  daily,  a  rate  of 
application  which  has  continued  until  the  end  of  the  experiment 
upon  Feb.  28,  1898.  During  all  this  period  the  effluent  of  this 
filter  has  been  of  a  very  satisfactory  quality,  as  shown  by  the  tables 
given  in  the  reports  of  the  Board  for  the  various  years.  Examina- 
tions of  the  sand  of  the  filter  at  different  depths  have  been  made 
from  time  to  time,  and  the  results  show  that  the  filter  was  as  free 
from  organic  matter  at  the  time  of  ending  the  experiment  as  it 
bad  been  at  any  time  during  the  past  two  or  three  years,  and  the 
evidence  is  conclusive  that  at  this  rate  and  receiving  sewage  of  the 
strength  applied,  this  filter  could  be  continued  in  operation  for  an 
indefinite  period  of  time. 

Straining  through  Coke. 

Both  sedimentation  and  chemical  precipitation,  while  removing  a 
large  percentage  of  the  organic  matter  of  the  sewage  from  the  chief 
portion  of  the  liquid  allowed  to  stand  for  sedimentation  or  precipi- 
tation, still  result  in  producing  a  considerable  volume  of  sludge 
liquor  to  be  cared  for  in  some  manner.  For  this  reason,  a  method 
which  would  result  in  separating  as  much  organic  matter  from  the 
entire  body  of  the  sewage  as  sedimentation  or  precipitation  does 
from  the  main  portion  of  the  liquid  would  be  desirable.  Experi- 
ments made  at  the  station  during  1894  showed  that  a  layer  of  coke 
could  be  used  as  a  strainer  in  such  a  way  that  sewage  could  be 
passed  through  it  at  a  high  rate,  and  the  insoluble  organic  matter 
would  remain  upon  or  near  the  surface  of  this  coke  strainer. 

Since  June  1  of  that  year  a  continuous  experiment  has  been  made 
with  a  coke  strainer,  followed  by  filtration  of  the  strained  liquid 
through  sand  and  coke.  This  strainer  has  contained  generally 
about  6  inches  in  depth  of  coke,  and  the  sewage  has  been  passed 
through  it  at  the  rate  of  1,000,000  gallons  per  acre  daily.  The 
percentage  removal  of  sludge  by  this  operation  has  been  given  in 
the  various  reports  of  the  Board.  The  results  for  1897  show  that, 
by  straining  through  coke  at  the  rate  of  1,000,000  gallons  per  acre 
daily,  62  per  cent,  of  the  organic  matters  determined  as  albuminoid 
ammonia  and  50  per  cent,  of  that  determined  as  oxygen  consumed 
have  been  removed  from  the  sewage. 
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Upon  June  1,  1894,  this  strained  sewage  began  to  be  applied  to 
a  sand  filter  which  had  previously  been  in  operation.  The  rate 
of  filtration  was  at  the  start  320,000  gallons  per  acre  daily.  On 
November  6  it  was  increased  to  480,000  gallons  per  acre  daily. 
This  rate  overtaxed  the  capacity  of  the  filter,  and  on  December  26 
it  was  reduced  to  320,000  gallons  per  acre  daily,  and  this  rate  con- 
tinued until  January,  1896,  when  it  was  reduced  to  280,000  gallons 
per  acre  daily,  and  continued  at  this  rate  during  the  year  1897. 
The  table  showing  the  monthly  averages  of  the  analyses  of  this 
strained  sewage  is  given  on  page  416,  and  the  table  showing  the 
analyses  of  the  efiiuent  of  Filter  No.  14  A,  the  sand  filter  to  which 
it  is  applied,  is  given  on  page  444. 

On  page  448  is  given  a  table  showing  the  character  of  the  efiiuent 
of  a  coke  filter  which  also  receives  this  strained  sewage,  —  Filter 
No.  65.  This  filter  has  not  been  in  operation  as  long  as  Filter  No. 
14  A,  but  the  results  obtained  are  exceedingly  interesting,  and  seem 
to  indicate  that  this  material  will  care  for  the  sewage  at  a  greater 
rate  than  will  a  sand  filter,  and  give  satisfactory  results. 

Straining  through  Coke^  followed  by  Double  Filtration  through  Sand. 

During  the  summer  of  1897  a  plan  was  submitted  to  the  Board 
providing  for  the  purification  of  the  sewage  of  a  public  institution  io 
the  State  by  straining  the  sewage  through  coke,  followed  by  double 
filtration  through  sand,  the  sand  beds  being  so  constructed  that  the 
sewage  from  the  coke  strainer,  after  passing  through  the  first  bed, 
would  fall  directly  upon  the  second  bed,  placed  underneath  the  first. 

At  this  institution  it  was  estimated  that  the  volume  of  sewage  to 
be  cared  for  daily  would  be  about  150,000  gallons.  Upon  October 
27  and  28  a  twenty-four  hour  series  of  samples  of  the  sewage  was 
taken,  measurements  being  made  of  the  total  flow  of  sewage  for  the 
twenty-four  hours,  showing  the  volume  on  that  day  to  be  141, ()00 
gallons. 

The  rate  of  filtration  proposed  by  the  plan  was  about  as  follows  : 
100,000,000  gallons  per  acre  daily  when  one  compartment  of  the 
coke  strainer  was  in  use,  and  half  this,  or  50,000,000  gallons  per 
acre  daily,  when  both  compartments  were  in  use.  Through  the 
upper  sand  filter  the  rate  would  be  approximately  4,800,000  gallons 
per  acre  daily  when  one  compartment  of  this  filter  was  in  use,  aod 
half  this  rate  when  both  compartments  were  in  use.  After  passing 
through  this  sand  filter,  the  rate  of  its  efiiuent  through  the  second 
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sand  filter  would  be  3,600,000  gallons  per  acre  daily  with  one  com- 
partment in  use,  and  half  this  with  both  compartments  in  use. 

It  was  thought  desirable  to  make  an  experiment  at  the  experiment 
station,  using  filters  similar  to  those  proposed  in  this  plant,  and  such 
a  set  of  filters  was  put  in  operation  during  the  first  part  of  Septem- 
ber. The  strainer  was  arranged  with  layers  of  coke  of  different 
sizes,  its  total  depth  being  about  12  inches,  and  having  for  the  top  3 
inches  rather  fine  pieces  of  coke  that  would  not  pass  through  a  ^inch 
screen,  but  free  from  coke  dust.  Below  this  the  coke  was  coareer, 
averaging  about  the  size  of  a  mixture  of  beans  and  marbles. 

From  this  strainer  the  sewage  passed  to  a  sand  filter  containing  18 
inches  in  depth  of  sand  over  gravel  underdrains  which  was  directly 
above  a  filter  containing  12  inches  in  depth  of  sand  over  gravel 
underdrains.  These  depths  being  the  same  as  proposed  in  the  plan. 
The  rate  of  filtration  or  straining  through  the  coke  strainer  has  been 
as  follows :  — 

DariDg  September,       ,        ,        .        •    8,S80,000  gallons  per  acre  daily. 

Daring  October 2,720,000  gallons  per  acre  daily. 

During  November,       ....    4,280,000  gallons  per  acre  daily. 

Operating  at  this  rate,  the  strainer  has  removed  on  an  average 
about  38  per  cent,  of  the  total  organic  matter  of  the  applied  sewage. 
This  rate  could  probably  have  been  increased  to  some  extent,  and 
still  resulted  in  removing  nearly  the  same  percentage  of  the  insoluble 
organic  matter  of  the  sewage,  but  was  not  increased,  as  the  volume 
obtained  at  this  rate  was  all  that  could  pass  through  the  sand  filters. 

After  passing  through  this  strainer  the  sewage  was  applied  to  the 
upper  sand  filter  at  the  following  rate :  — 

During  September,       ....       970,000  gallons  per  acre  daily. 

Daring  October, 680,000  gallons  per  acre  daily. 

During  November,        ....    1,070,000  gallons  per  acre  daily. 

Operating  at  these  rates,  the  filter  removed  but  very  little  of  the 
soluble  organic  matter  of  the  applied  sewage,  and  nitrification  was 
very  feeble.  There  was  little  reduction  in  the  free  ammonia  of  the 
applied  sewage  in  passing  through  this  filter,  but  a  considerable  re- 
duction of  the  organic  matter  determined  as  oxygen  consumed.  The 
filter  was  flooded  twenty-four  days  during  September,  twenty-three 
days  during  October,  twenty-three  days  during  November  and  seven- 
teen days  during  December.     The  surface  of  the  filter  bad  to  be  raked 
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1  inch  deep  daily,  and,  notwithstanding  this,  upon  October  11  it  had 
become  so  badly  clogged  that  in  order  to  allow  sewage  to  pass 
through  the  sand  it  had  to  be  raked  3  inches  deep  daily.  In  spite 
*  of  these  rakings  the  filter  has  not  been  able  to  receive  any  sewage 
upon  several  days  of  each  month,  as  that  applied  upon  the  day 
before  has  failed  to  pass  from  its  surface.  Upon  November  5  the 
upper  3  inches  of  sand  in  the  filter  had  become  so  badly  clogged 
as  to  require  their  removal  in  order  to  keep  the  filter  in  operation. 
Twice  subsequently  to  this  the  same  depth  had  to  be  removed,  and 
at  the  end  of  the  experiment  the  sand  remaining  in  the  filter  was 
very  foul,  owing  to  the  accumulation  of  organic  matter  upon  it,  and 
clearly  in  a  condition  to  do  service  but  a  short  time  longer. 

The  second  sand  filter,  placed  below  this  upper  filter,  was  slightly 
larger  in  area  than  the  upper  one,  and  received  the  efiiuent  from  the 
first  filter  without  difficulty  during  the  entire  period  of  its  operation, 
its  surface  having  been  raked  but  once.  The  rate  of  operation  of 
this  filter  in  gallons  per  acre  daily  was  1,109,000  during  September, 
777,000  during  October  and  1,223,000  during  November. 

While  the  efiluent  of  this  filter  has  contained  as  an  average  2.5 
parts  of  free  ammonia  and  .17  of  a  pai-t  of  albuminoid  ammonia 
during  the  period  of  its  operation,  nitrification  has  been  active  since 
the  first  few  days  after  it  began  to  be  used.  Its  efiiuent  can  perhaps 
be  considered  to  be  of  a  fairly  satisfactory  character,  but  always 
has  been  turbid.  The  main  advantage  of  this  lower  filter,  — as 
shown  during  the  period  of  operation,  —  over  a  single  filter  con- 
taining a  depth  of  sand  equal  to  the  combined  depth  of  the  two 
sand  filters,  was  not  owing  to  the  fact  that  the  efSuent  of  the  upper 
filter  was  aerated  to  any  great  extent  while  dropping  to  the  lower 
one,  as  stated  in  the  plan,  but  that  the  sludge  of  the  sewage,  during 
most  of  the  period,  was  almost  entirely  removed  from  it  by  the  first 
filter  before  reaching  the  second  filter,  and  nearly  all  the  organic 
matter  applied  to  this  second  filter  was  in  solution,  and  hence  did 
not  cause  a  clogging  of  the  filter's  surface.  As  a  result  of  this  tiie 
pores  of  the  lower  filter  were  not  held  full  of  sewage,  and  whenever 
the  surface  was  uncovered  air  was  drawn  into  the  filter. 

When  the  surface  of  a  single  filter  of  this  depth  is  clogged  as 
badly  as  the  surface  of  the  upper  sand  filter  was  during  the  last 
portion  of  the  period  of  its  operation,  it  prevents  the  free  access 
of  air  to  the  interstices  of  the  filter,  and  hence,  of  course,  prevents 
nitrification  and  purification  from  taking  place  within  the  filter: 
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That  is  to  say,  with  this  plant  the  upper  sand  bed  acts  as  a  strainer 
instead  of  a  filter,  and  the  organic  matter  of  the  sewage  rotaioed 
by  it  has  to  be  removed  by  scraping,  together  with  a  large  amount 
of  dirty  sand. 

It  is  undoubtedly  true,  also,  that  although  the  lower  sand  filter  in 
the  experimental  plant  gave  for  three  months  a  fairly  well  purified 
eflluent,  its  rate  of  filtration  was  too  great,  considering  the  strength 
of  the  applied  sewage,  to  continue  to  give  this  result.  An  ex- 
amination of  the  table  giving  the  analysis  of  the  sewage  from  the 
institution  shows  that  it  is  only  one-half  as  strong  as  the  aver- 
age Lawrence  sewage,  but  the  rates  at  which  the  two  sand  filters 
have  been  operated  have  been  less  than  one-half  the  rate  at  which  it 
was  proposed  to  operate  the  sand  filters  by  the  plan  referred  to. 
The  coke  strainer  has  been  operated  at  only  about  one-thirtieth  the 
proposed  rate  of  the  coke  strainer  at  the  institution,  and  it  can  be 
said  here  that  it  is  impossible  to  pass  sewage  through  coke  at  the 
rate  proposed,  if  the  coke  is  fine  enough  to  remove  any  considerable 
percentage  of  the  organic  matter  in  the  applied  sewage.  Tables  and 
details  in  regard  to  the  operation  of  these  experimental  filters  are 
given  on  page  455. 

The  Use  op  Ashes  and  Cinders  in  Intermittent  Filtration, 
AND  in  the  So-oalled  Bagterial  Filters. 

In  England,  owing  to  the  difficulty  of  obtaining  sand  of  a  suitable 
character  for  the  purification  of  sewage  by  filtration,  many  other 
materials,  such  as  coke,  cinders,  clinkers,  finely  divided  coal,  burnt 
ballant,  etc.,  have  been  used.  Of  these  materials,  experiments  with 
coke  only  had  been  made  at  the  experiment  station  previous  to 
1896,  when  the  use  of  ashes  and  cinders  began  to  be  investigated, 
and  experiments  in  this  line  have  been  continued  during  1897.  The 
great  production  of  this  waste  by  cities  and  towns,  and  its  little  value 
for  any  purpose,  together  with  its  possible  utilization  in  sewage  puri- 
fication at  places  where  land  of  a  suitable  character  cannot  be  found, 
makes  the  investigation  of  considerable  practical  value. 

Four  of  these  filters  have  been  in  operation :  one  made  of  the  en- 
tire waste  product  from  the  combustion  of  hard  coal,  one  the  entire 
waste  product  from  the  combustion  of  soft  coal,  and  the  other  two 
of  only  the  cinders  of  hard  coal,  that  is,  the  coaraer  portions  freed 
from  ashes.  These  filters  are  numbered  80,  81,  82  and  95.  Nos. 
80  and  95  are  intermittent  filtere,  and  a  description  of  them  is  given 
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on  pages  449  and  457.  Nos.  81  and  82,  however,  contaiDing  cin- 
ders only,  are  operated  after  the  fashion  of  the  so-called  bacterial 
filters  of  England. 

Filter  No.  81  contains  4  feet  in  depth  of  cinders,  and  has  had  applied 
to  it,  during  a  large  portion  of  the  year,  at  the  rate  of  880,000  gal- 
lons per  acre  daily,  sewage  which  has  first  been  strained  through  a 
layer  of  coke  at  the  rate  of  1 ,000,000  gallons  per  acre  daily.  The 
method  of  operation  of  the  filter  has  been  as  follows :  the  outlet  is 
closed  in  the  morning  and  the  sewage  applied  in  small  doses  at  one- 
hour  intervals  until  the  pores  of  the  filter  are  entirely  filled,  and  its 
surface  just  covered  with  sewage.  It  is  then  allowed  to  stand  full  for 
two  hours,  after  which  the  outlet  is  opened  and  the  sewage  allowed  to 
flow  from  the  filter  slowly,  taking  about  ten  hours  for  complete  drain- 
ing. Then  the  filter  is  allowed  to  stand  inoperative  until  the  next 
morning. 

Filter  No.  82  contains  5  feet  in  depth  of  cinders,  and  is  operated 
by  a  slighly  different  method  than  that  employed  with  Filter  No.  81. 
The  sewage  applied  to  this  filter,  moreover,  has  not  received  any 
treatment  before  its  application,  and  goes  to  the  surface  of  the  filter 
in  the  following  manner :  across  the  filter,  and  about  18  inches  above 
its  surface,  an  iron  pipe  is  placed,  with  small  orifices  extending  along 
its  lower  half.  This  pipe  is  parallel  to  the  filter's  surface.  The 
sewage  is  pumped  to  a  tank,  elevated  above  the  surface  of  the  filter, 
to  which  this  delivery  pipe  is  connected,  and  when  the  gate  upon 
the  pipe  is  opened  the  pressure  of  the  sewage  causes  it  to  rush  from 
the  pipe  with  considerable  force  in  a  large  number  of  broken  streams, 
and  by  means  of  this  scattering  and  the  spraying  caused  by  the  sewage 
striking  the  surface  of  the  fiUer,  considerable  air  is  introduced  into 
the  sewage;  analyses  at  different  times  showing  the  presence  of 
from  30  to  60  per  cent,  of  the  dissolved  oxygen  necessary  for  satu- 
ration. The  rate  of  filtration  maintained  has  been  533,000  gallons 
per  acre  daily. 

The  supposed  advantage  of  filters  operated  in  this  way  is  that, 
owing  to  the  coarseness  of  the  material,  the  sewage  enters  easily 
and  there  is  no  accumulation  of  impervious  scum  upon  the  surface 
of  the  filter,  air  is  introduced  within  the  filter  between  each  applica- 
tion of  sewage,  and  the  entire  body  of  filtering  material  is  brought 
in  contact  with  the  daily  dose  of  sewage,  instead  of  only  a  few  inches 
in  depth  of  the  filtering  material  at  the  surface  of  the  filter.  The 
results  obtained  with  these  filters  and  high  rates  of  application  of 
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sewage  have  been,  on  the  whole,  as  good  if  not  better  than  the  re- 
sults obtained  from  the  aerated  gravel  filtei*s  Nos.  15  B  and  16  B, 
described  in  previous  reports  and  mentioned  in  this.  The  results, 
also,  have  been  obtained  without  drawing  air  through  the  filters  by 
means  of  aspirators,  as  in  the  case  of  th^  gravel  filters,  and  hence, 
if  successful  year  after  year,  this  would  be  a  considerably  more 
economical  process  of  sewage  purification  than  either  the  aerated 
filters  or  any  other  method  yet  studied. 

The  results  obtained  from  filters  Nos.  81  and  82  are  given  in  detail 
on  pages  450  and  451.  By  an  examination  of  the  table  it  will  be 
seen  how  great  a  purification  has  been  effected  by  the  filters.  They 
have  not  as  yet,  however,  been  in  use  long  enough  to  show  whether 
or  not  this  high  rate  of  filtration  can  be  maintained  year  after  year 
without  seriously  clogging  the  filters,  and  perhaps  destroying  their 
efiSciency. 

In  this  connection  it  is  well  to  recall  the  fact  that,  beginning  in 
1894,  Filter  No.  21  A,  contaioing  5  feet  in  depth  of  fine  gravel  baying 
an  eflTective  size  of  1.6  millimeters,  was  operated  practically  accord- 
ing to  the  methods  employed  during  the  past  year  and  a  half  with 
Filter  No.  81.  The  rate  of  filtration  was,  during  the  first  year,  about 
480,000  gallons  per  acre  daily.  During  1895  the  rate  was  360,000 
gallons  per  acre  daily,  and  the  filter  became  so  badly  clogged  during 
February  of  this  year  that  it  was  not  operated  for  a  period  of  six 
weeks,  but  air  was  continually  drawn  through  it  during  this  period. 
Clogging  again  occurred  in  August,  and  for  two  weeks  the  filter  was 
not  flooded.  During  1896  the  average  rate  of  filtration  was  344,000 
gallons  per  acre  daily,  but  the  filter  was  gradually  becoming  clogged 
with  accumulated  organic  matter  notwithstanding  this  aeration,  and 
during  1897  was  so  badly  clogged  that  the  experiment  was  brought 
to  an  end.  It  must  be  said,  however,  that  the  gravel  differed  from 
the  cinders  in  having  a  smooth  surface  instead  of  a  rough  one,  and 
that  it  was  a  much  more  compact  material,  with  less  opportunity  for 
the  admission  of  air  than  is  the  case  with  the  cinder  filters. 

An  interesting  experiment,  showing  the  exhaustion  of  oxygen 
from  the  air  in  this  filter  and  the  formation  of  CO^  gas,  during  a 
period  when  the  filter  was  not  having  sewage  applied  to  it,  follows. 

Determination  of  CO^  in  Air  from  Filter  No.  21. 

From  March  27  to  May  26,  1897,  no  sewage  was  applied  to  this 
filter,  and  air  was  drawn  through  it  constantly,  except  upon  several 
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occasions  noted  on  the  table.  The  rate  of  aspiration  employed 
changed  the  air  in  the  pores  of  the  filter  about  once  every  three 
hours.  Determinations  of  the  volume  of  carbonic  acid  gas  in  the 
air  drawn  from  the  filter  and  in  the  air  in  the  station  were  made 
eighteen  times  during  April  and  three  times  in  May»  with  results 
given  in  the  following  table.  The  results  show  that,  even  at  the  end 
of  this  prolonged  period  of  rest  and  aeration,  the  stored  organic 
matter  in  the  filter  increased  more  than  fourfold  the  CO,  in  the  air 
drawn  through  its  pores.  Determinations  of  oxygen  made  showed 
an  average  of  20.12  per  cent,  present  when  the  filter  was  being  con- 
stantly aspirated,  but  less  than  1.0  per  cent,  when  aspiration  was 
stopped  for  a  few  hours. 


CO2  in  Air  of  Station  and  from  Filter  No.  21, 

[VolamM  per  10,000;  Mtturfttod  with  molstare.] 
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Purification  of  Urine  bt  Filtration  through  Sand  or  Ashes. 

Urine  is  one  of  tlie  component  parts  of  all  domestic  sewage,  and 
experiments  have  been  made  during  the  past  year  to  show  how  great 
a  proportion  of  the  sewage  could  be  urine  and  still  be  purified  to 
some  extent  by  the  usual  action  of  nitrification  in  intermittent  filters. 
It  was  thought  worth  while,  also,  to  see  if  there  was  any  material 
difference  in  the  value  of  sand  and  ashes  in  this  particular  investiga- 
tion. For  this  purpose,  two  small  cylinder  filters  were  constructed, 
one  containing  4^  feet  of  sand  of  an  effective  size  of  0.20  millimeter, 
and  the  other  containing  the  same  depth  of  a  mixture  of  ashes  and 
cinders. 

These  two  filters  were  put  in  operation  in  May,  and  the  sewage 
applied  was  3  parts  Lawrence  sewage,  pumped  at  the  station,  to  1 
part  urine.  Upon  May  27  the  rate  was  reduced  one-half,  but  the 
sewage  applied  was  of  the  same  proportional  character.  Upon  and 
after  July  19,  to  this  dose  was  added  300  cubic  centimeters  of  hay 
infusion,  made  by  allowing  hay  to  soak  in  water.  Upon  August  6  the 
daily  application  of  sewage  was  still  farther  reduced  and  the  propor- 
tion of  hay  infusion  increased,  and  several  other  changes  were  made 
during  the  following  months,  as  detailed  on  page  454. 

During  the  first  four  months  of  operation  nitrification  did  not  start 
to  any  extent  in  either  filter,  although  the  nitrites  were  high  in  the 
cinder  filter  during  the  last  part  of  August,  the  average  for  the  month 
being  8  parts  per  100,000,  and  of  nitrates  .77  of  a  part  per  100,000. 
In  the  effluent  of  the  sand  filter  there  was  only  .4  of  a  part  of  nitrites 
per  100,000  as  an  average  during  this  month,  and  practically  no  nitrates. 
During  September  the  nitrites  doubled,  and  the  nitrates  increased  to 
nearly  3  parts ;  this  was  followed  in  October  by  a  still  greater  in- 
crease, the  nitrites  averaging  over  32  ^arts  for  the  month,  and 
the  nitrates  about  38  parts.  With  the  beginning  of  cold  weather 
nitrification  became  less  active.  With  the  cinder  filter  the  nitrites 
increased  regularly  from  August  to  September,  the  effluent  contain- 
ing 31  whole  parts,  on  an  average,  during  November.  During  this 
month,  also,  the  nitrates  were  the  highest  for  any  period,  there  being 
nearly  2  parts  in  the  effluent. 

The  average  albuminoid  ammonia  in  the  applied  sewage  for  the 
whole  period  was  15. U2  parts.  The  effluent  of  the  cinder  filter  con- 
tained 1.93  parts  and  the  effluent  of  the  sand  filter,  4.73  parts  albu- 
minoid ammonia.     It  can  also  be  stated  that,  for  a  considerable 
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portion  of  the  period  of  operation  of  these  filters  daring  1897  the 
ash  and  cinder  filter  removed  a  large  proportion  of  the  color  of  the 
highly  colored  applied  sewage,  as  shown  by  the  tables  on  pages  pre- 
viously mentioned,  while  the  sand  filter  removed  very  little  color. 

Permakenct  of  Sewage  Filtebs. 

The  following  table  gives  the  period  of  service  to  date  of  the  large 
experimental  filters,  together  with  the  volume  of  sewage  applied  to 
them ;  while  the  second  table  beyond  shows  their  e£5ciency,  reck- 
oned by  percentages  of  removed  organic  matter  and  bacteria,  daring 
1897. 


FILTKB  5rXBCS. 

Date  when  Rewage  waa  Firat 
Applied. 

Actual  Mamber 

ofOallona 

Applied,  to 

Jan.  1, 1898. 

Ganonaper 
Acre. 

1.    .    .    . 

2,      .        .        . 

4,      .       .       , 

6A,. 

6.      .       .       . 

OA,.       .       , 
10,      .       .       , 

Jan.    10,1888, 
Dec.    10,1887, 
Dec.   10,1887, 
Sept.  14, 1891, 
Jan.    12,1888, 
Nov.  18,1800, 
July    18,1804, 

1,263,545 
618,268 
422,068 
795,170 
848,280 
848,682 
151,310 

252,709,000 
123,653,000 

84,593,000 
159,084,000 
100,657,800 
160,736,400 

30,262,000 
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Work  or  the  Filters  for  1897. 

The  remaiDder  of  this  report  upon  sewage  filtration  contains  a 
description  of  all  the  filters  in  operation  at  the  station  during  1897 
which  have  received  sewage  taken  from  one  of  the  principal  sewers 
of  the  city  of  Lawrence,  together  with  tables  of  analyses  showing 
the  results  obtained.  Filters  Nos.  1  to  10  inclusive  are  each  ^^ 
of  an  acre  in  area,  and  are  out  of  doors.  The  remaining  filters  are 
all  within  the  buildings  of  the  station,  and  of  various  depths  and 
sizes,  as  will  be  stated  with  the  description  of  each  filter. 

Filter  JVb.  1. 

Filter'  No.  1  contains  60  inches  in  depth  of  coarse  sand  of  an 
efiective  size  of  0.48  millin>eter,  and  is  -^^^  of  an  acre  in  area. 
The  filter  has  been  operated  during  the  year  at  an  average  rate  of 
62,000  gallons  per  acre  daily,  and  has  given  a  satisfactory  effluent, 
as  shown  by  the  table  below.  The  surface  of  the  filter  has  been 
raked  1  inch  deep  each  week,  and  spaded  over  6  inches  May  24, 
September  6  and  November  17. 


Effluent  of  Filter  No.  1, 

[Parte  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Dallv 

for  Six 
Dayalna 

Week 

Tbmpkra- 

TUBB. 

Dbo.  F. 

Lenffth  of 

Time 

Sewaire 

Remained 

on 
Sarface. 

Houraand 
Minutea. 

Appbabamcb. 

1 

AmfOMXA. 

• 

1 

6 

6.76 

6.88 

6.94 

6.66 

7.89 

6.991 

9.671 

18.79 

10.98 

10.77 

9.41 

4.67 

8.80 

NITKOOBV   , 

▲9 

• 

1 

a 
c 

M 

o 

1 

s 
O 

■ 

1 

• 

1 

• 

1 

• 

1 
1 

B 

a 

< 

& 

s 

• 
e.   %m 

1897. 

i 

1 

1 

IS 
ii 

«8 

January,    . 
February,  . 
March,       . 
April, 
May,  .       . 
June,  .       • 
July,  . 
Auguat, 
September, 
October,     . 
Kovember,. 
December,. 

60,000 
60,000 
60,000 
60,000 
60,000 
60,000 
68,300 
60,000 
67,700 
60,000 
60,000 
94,100 

60 
60 
47 
47 
67 
62 
71 
70 
66 
66 
47 
60 

66 

40 
89 
41 
49 
69 
68 
71 
76 
70 
62 
49 
42 

66 

5h.  18m. 

8h.  68m. 

89m. 

26m. 

22m. 

6m. 

4m. 

6m. 

8m. 

4m. 

26m. 

6h.  16m. 

Decided. 

Decided. 

Slight. 

Slight. 

V.  alight. 

Slight. 

Blight. 

Slight. 

V.  alight. 

Slight. 

Decided. 

Decided. 

.60 
.60 
.27 
.21 
.19 
.19 
.18 
.17 
.18 
.16 
.26 
.60 

.29 

2.1000 
1.6800 
0.6000 
0.0289 
0.0182 
0.0734 
0.1299 
0.1644 
0.1872 
0.1198 
0.6900 
0.9700 

.1603 
.1175 
.0706 
.0441 
.0876 
.0608 
.0426 
.0480 
.0886 
.0820 
.0698 
.1368 

1.17 
1.00 
2.60 
8.18 
3.60 
2.64 
3.60 
8.70 
8.68 
3.49 
2.26 
1.12 

2.71 

.0163 
.0320 
.0663 
.0083 
.0014 
.0002 
.0008 
.0003 
.0004 
.0006 
.0067 
.0194 

.99 
.74 
.38 

:S 

.27 
.26 
.20 
.24 
.26 
.40 
.91 

80.009 
67.M0 
17^ 
9.SU0 
7,80» 
46,000 
IO.800 
17,»0 
26,100 
16,800 
24.600 
82,?00 

Avenge, 

62,100 

Ih.  24m. 

Slight. 

0.6602 

.0607 

.0118 

.46 

28,800 

Sewage  applied,  300  gallona  aiz  times  a  week  from  January  1  to  December  6 ;  600  gallotti  aiz  tinea  a 
week  from  Deeeml>er  6  to  December  81.  July  16  to  18,  experiment  Interrupted  by  freehei.  Dariiig 
January,  17  Inches  of  snow  and  2j  inebee  of  ice  removed;  during  February,  10|  Inehee  of  enow  and  ( 
inch  of  ice  removed ;  during  March,  8  Inchea  of  anow  removed ;  during  Novwnber,  t  inehee  of  eoov 
removed;  during  December,  8  inches  of  snow  and  |  inch  of  ice  removed. 
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Filter  No.  2. 

« 

This  filter  contaiDs  60  inches  in  depth  of  fine  sand  of  an  effective 
size  of  0.08  millimeter^  with  two  trenches^  1  foot  wide  and  2  feet 
deep,  of  medium  sand  of  an  effective  size  of  0.19  millimeter^  the 
surface  of  these  trenches  being  below  the  surface  of  the  reniainder 
of  the  filter,  and  to  these  trenches  all  the  sewage  is  applied.  The 
average  rate  of  filtration  for  the  year  has  been  39,000  gallons  per 
acre  daily,  and  the  filter  has  been  in  good  condition  throughout  the 
year,  and  has  given  a  clear,  bright  and  well-purified  effluent.  The 
surface  of  the  trenches  has  been  raked  1  inch  deep  each  week,  and 
they  have  been  spaded  over  to  a  depth  of  from  6  to  8  inches  on  April 
13,  September  6  and  November  17.  During  the  summer  months 
there  was  a  vigorous  growth  of  grass  upon  the  surface  of  the  filter, 
which  undoubtedly  helped,  as  shown  in  previous  years,  to  remove 
nitrogen  from  the  surface  layers,  and  thus  aided  in  preventing 
clogging.  The  following  table  gives  the  monthly  averages  of  the 
analyses  of  the  effluent :  — 


EffluetU  of  Filter  No.  2. 

[Parts  per  100,000.] 


Quan- 

uty 

Applied. 

Gallons 

per  Acre 

Dally 

for  ftIz 

DsTi  In  a 

Week. 

TXMPBIA-  i 
TDEB. 

DhO.  F. 

Length  of 

Time 

Sewaite 

Remained 

on 
Surface. 

Hoorsand 
MInntes. 

i 
Appkabakcb. 

1 

Ammohia. 

1 

• 

i 

8.70 

6.76 

6.70 

6.80 

7.88 

7.18 

10.11 

lU.OO 

11.91 

10.19 

10.78 

8.17 

1 

'  8.76 

NITBOOBH 

AS 

• 

5 
S 

1 

«» 

Z 

a 

1            Xi 

• 

1 

• 

1 

< 

• 

1 

i 

1S07. 

• 

0 

6 

i 

u 

p 

January,     • 
February,  . 
March, 
April,. 
May,    . 
June,  . 
July,   . 
August, 
tieptember, 
October, 
November, . 
December, . 

40,000 
40,0U0 
40,000 
40,000 
40,000 
40,000 
88,800 
40,000 
88,600 
40,000 
40,000 
87,000 

62 
61 
47 
47 
67 
02 
71 
70 
66 
66 
48 
47 

66 

41 

40 

88 

46 

66 

00 

60 

71 

70 

68^ 

61 

46 

64 

7h.  80m. 
6h.  66ni. 
8h.  10m. 
8h.  81m. 

10m. 

16m. 
7m. 

60m. 
Ih  48m. 
Ih.  41m. 
2h.  16m. 
7h.  2Sm. 

'  None, 
v.  Blight. 
None. 
V.  slight. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

1 

.10 
.10 
.12 
.08 
.11  1 
.11 
.10 
.10 
.07  . 
.00  ! 
.08  . 
.09  . 

.10 

'0.7480 
11.4200 
1.8560 
0.4400 
0.U228 
,0.0082 
'0.0028 
:o.002i 
0.0011 
0.0014 
0.0066 
0.2040 

.0828 
.0400 
.0806 
.0273 
.0218 
.U183 
.0183 
.0202 
.0187 
.0142 
.0168 
.0224 

.0282 

1.80 
0.70 
2.08 
2.92 
4.84 
8.44 
8.79 
4.46 
8.90 
8.37 
8.44 
2.48 

8.06 

.0109 

.0360 

.0820 

.0073 

.0001 

.OOUO 

.0000 

.0000 

.0000 

.OOOQl 

.0000 

.0091 

.82 
.86 
.30 
.26 
.21 
.17 
.16 
.18 
.17 
.16 
.19 
.24 

.22 

621 

1.846 

484 

291 

84 

88 

11 

20 

28 

19 

9 

8 

Average, 

89,100 

Sh.  68m. 

None. 

0.8606 

.0079 

S42 

Sewage  applied,  200  gallona  six  times  a  week.  July  16  to  18,  experiment  interrupted  by  freshet 
January  1,  surface  of  trenohea  broken  up  with  a  pick  to  a  depth  of  from  8  to  4  inohea.  August  6,  oui 
graaa  and  weeds  on  surface.  During  January,  18  inches  of  snow  removed  from  aurfaee  and  |  Ineb  of 
Ice  from  trenehea;  during  March,  8  inchet  of  snow  removed  from  surface;  during  November,  2k  inehea 
of  snow  removed  from  surface;  daring  December, 7  inches  of  snow  removed  from  surface  and  4|  inehe 
of  ice  frooD  trenches. 
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Fater  No.  4. 

This  filter  containB  60  inches  Iq  depth  of  fine  river  silt  of  an  effec- 
tive size  of  0.04  millimeter,  with  two  circular  trenches,  about  14  inches 
wide  and  12  inches  deep,  of  coarse  sand  of  an  effective  size  of  0.48 
millimeter.  The  surface  level  of  the  trenches  is  a  few  inches  lower 
than  the  surface  of  the  remainder  of  the  filter,  and  the  sewage  is  ap- 
plied to  these  trenches.  The  filter  has  been  in  good  condition 
throughout  the  year,  and  has  given  a  clear,  bright  and  well-purified 
effluent.  During  the  summer  the  surface  of  the  main  portion  of  the 
filter  was  covered  with  a  heavy  growth  of  coarse  grass  which  was  cut 
during  August.  The  average  rate  of  filtration  for  the  year  has  been 
19,400  gallons  per  acre  daily.  The  surface  of  the  trenches  has  been 
raked  to  a  depth  of  1  inch  each  week,  and  dug  over  to  a  depth  of 
from  6  to  8  inches  April  12,  September  16  and  November  17.  The 
monthly  averages  of  the  analyses  of  the  effluent  are  given  in  the  fol- 
lowing table :  — 

Effluent  of  FiUer  No,  4. 

[Parta  per  100,000.] 


Quan- 
AppUed. 

Oallona 

per  Aere 

Dally 

for  Six 
Dave  In  a 

Week. 

Tkmpkka- 

TDBC 

Dko.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Bonn  and 
Alinutea. 

Appsabaiicb. 

Ammonia. 

• 

1 

S 

Q 

8.18 

NiTBOOBV 
AS 

Oxygen  Consumed.     1 

5 

"Z 
a 

6 

1 

o 
o 
o 

^ 

• 

■a 

1 

B 

< 

i 

1 

m           * 

18»7. 

1 

a 

s 

Bacteria  pei 
Ceiitlmeier 

Jaooary,    . 

18,600 

62 

46 

9h.      - 

None. 

.04 

.0146 

.0127 

2.84 

.0002 

.10 

88 

February,  . 

S0,000 

49 

41 

8h.      - 

None. 

.05 

.0636 

.0281 

6.78 

0.99 

.0006 

.17 

823 

Harob,        . 

19,300 

49 

41 

8h.  26m. 

None. 

.10 

.1476 

.0278 

4.87 

1.10 

.0018 

.13 

28 

April, . 

20,000 

40 

47 

Ih.  19m. 

None. 

.02 

.8238 

.0280 

6.74 

2.26 

.0070 

.16 

28 

May.    .       . 

20,000 

67 

66 

18m. 

None 

.06 

.1960 

.0230 

7.27 

3.72 

.0009 

.14 

10 

Jnne,  . 

20,000 

01 

61 

13m. 

None. 

.06 

.0338 

.0134 

7.65 

3.99 

.0002 

.09 

6 

Jnly,  . 

10,800 

70 

70 

6m. 

None. 

.06 

.0019 

.0105 

7.23 

2.47 

.0000 

.10 

28 

Avgnet, 

18,800 

70 

70 

16m. 

None. 

.06 

.0017 

.0187 

8.66 

1.96 

.0000 

.12 

48 

September,. 

19,800 

86 

70 

13m. 

None. 

.04 

.0016 

.0117 

10.70 

8.86 

.0000 

.11 

26 

October,     . 

20,000 

66 

63 

10m. 

None. 

.06 

.0016 

.0103 

11.87 

4.81 

.0000 

.09 

62 

November, . 

20,000 

49 

64 

80m. 

None. 

.04 

.0041 

.0102 

10.32 

4.54 

.0001 

.08 

8 

December, . 

19,800 

48 
66 

47 
65 

&6m. 

None. 

.01 
.06 

.0029 

.0097 
.0166 

6.96 

7.89 

1 

3.14 
2.93 

.0000 

.08 
.11 

9 

Average, 

19,400 

2h.    2m. 

None. 

.0660 

.0009 

68 

Sewage  applied,  200  gallons  three  times  a  week.  July  18  to  18,  experiment  Interrapted  by  freshet. 
January  1,  aorfaoe  of  trenches  broken  up  with  pick  to  a  depth  of  from  3  to  4  inches.  Angus!  6,  cut 
grass  and  weeds  on  surface.  During  January.  9  inches  of  snow  removed  from  surface  and  4|  Inches 
of  ice  from  trenches;  during  Februarv,  11^  inches  of  snow  removed  from  surface  and  4  inches  of  ice 
from  trenches;  during  March,  2A  Inches  of  snow  removed;  during  November,  24  inches  of  snow  re- 
moved ;  during  December,  4i  inches  of  snow  removed  from  surface  and  1|  inches  of  ice  from  trenchea. 
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Fater  No.  5  A. 

This  filter  contains  60  inches  in  depth  of  fine  gravel  of  an  effective 
size  of  1.40  millimeters,  and  has  received  sewage  at  the  average  rate 
for  the  year  of  58,800  gallons  per  acre  daily.  The  surface  of  the 
filter  has  been  raked  1  inch  deep  each  week,  and  dug  over  to  a  depth 
of  6  inches  on  September  6  and  November  27.  The  following  table 
gives  the  monthly  averages  of  the  analyses  of  the  effluent  of  this 
filter :  — 

Effluent  of  Filter  No,  5  A. 

[ParU  per  100,000.] 


Qaau- 
Applled. 

Gallons 

per  Acre 

Dally 

for  Hlx 
Daya  in  a 

Week. 

Tkmpbsa- 
Tuaa. 

Dbo.  F. 

Length  of 

Time 

Aewage 

Bematned 

on 
Surface. 

Honraand 
Minute*. 

AppaABAMoa. 

Ammomia. 

1 
1 

i 

8.89 

KlTROOKX 
AS 

■ 

B 

9 

s 

a 

e 
& 

s 

5 

• 

1 

• 

8 

• 

1 

■ 

1 
1 

< 

• 

2 
£ 

• 

1 

• 

1M7. 

i 

1 

c 

8 

s 

Bacteria  pei 
Centlmete 

January,     . 

60,200 

40 

40 

Ih.  48m. 

Decided. 

.60 

2.1783 

.2268 

j 

1  1.21 

1 

.0687 

1.21 

161,000 

February,  . 

00,000 

44 

38 

Ih.  40m. 

Decided. 

.66 

1.9800 

.2210 

6.71 

0.86  .0776 

1.22 

186,600 

Harcta, 

60,000 

44 

40 

38m. 

Decided. 

.86 

1.4600 

.1670 

5.84 

1.69 

.0850 

0.86 

94.400 

April, . 

60,000 

47 

48 

80m. 

Decided. 

.80 

0.8633 

.0883 

6.40 

8.82 

.0280 

0.60 

64,000 

May,   .       . 

60,000 

68 

68 

27m. 

Decided. 

.20 

0.1803 

.0688 

13.84 

4.38 

.0076 

0.41 

41,600 

June,  • 

60,000 

62 

68 

t4m. 

Decided. 

.17 

0.1068 

.1612 

8.80 

3.60.0011 

0.68 

1 

80,600 

July,  .       . 

61400 

71 

78 

6m. 

Decided. 

.27 

0.3600 

.0707 

10.63 

3.61  .0077 

0.42 

80,800 

August, 

6T,700 

70 

74 

10m. 

Decided. 

.17 

0.2827 

.0416 

11.65 

3.89  .0012 

|0.28 

80,200 

September, 

67.700 

66 

70 

6m. 

Decided. 

.28 

0.8208 

.0619 

10.74 

3.46  .0010 

1 

0.40 

40,800 

October,     . 

60,000 

67 

61 

18m. 

Oreai. 

.26 

0.6887 

.0660 

10.77 

1  3.36  .0080 

0.89 

48,600 

November, . 

60,000 

48 

48 

81m. 

Decided. 

.28 

0.8033 

.1714 

7.62 

2.27  .0087 

0.98 

46,200 

Deeember, . 

60,000 

46 
66 

43 
66 

67m. 

Decided. 

.44 

.81 

1.6300 

.1873 
.1263 

8.88 
9.18 

1.46 
2.72 

.0886 
.0608 

1.29 
0.72 

69,400 

Average, 

68,800 

38m. 

- 

0.8309 

1 

70,800 

Sewage  applied.  800  gallooe  alz  tlmee  a  week.  July  16  to  18,  experiment  interrupted  by  freahet. 
June  18,  a  trap  18  Inchea  high  waa  atuohed  to  effluent  pipe.  During  January,  19  Incfaea  of  anow  and  2 
inches  of  Ice  removed  from  surface;  during  February,  10^  inches  of  anow  and  |  inch  of  ice  removed; 
during  March,  3  laches  of  snow  removed;  during  November,  2}  Inches  of  snow  removed;  during  De- 
cember,  7  inches  of  snow  and  14  inches  of  ice  removed. 

FtUer  No.  6. 

This  filter  contains  44  inches  in  depth  of  mixed  coarse  and  fine 
sand  of  an  efiective  size  of  0.35  millimeter*  It  has  been  in  good 
physical  condition  throughout  the  year,  has  disposed  of  the  applied 
sewage  readily  and  given  an  effluent  of  a  satisfactory  quality.  The 
average  rate  of  filtration  for  the  year  has  been  60,500  gallons  per 
acre  daily.     The  surface  of  the  filter  has  been  raked  1  inch  deep  each 
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week,  and  dug  over  to  a  depth  of  6  to  8  inches  on  April  12,  Septem* 
ber  6  and  November  17.  The  following  table  gives  the  monthly 
averages  of  the  analyses  of  the  effluent :  — 

Effluent  ofFiUer  No.  6. 

[ParU  per  100.000.] 


Quan- 

Uty 
Applied. 

Oallona 

per  Acre 

Daily 

for  Six 
Dayilna 

Week. 

Tkmpbsa- 
Tuaa 

Dxo.  F. 

1 

1  Length  of 
1     Time 
1    Sewage 
Itematoed 

on 
Surface. 

Honrsand 
Mlnutei. 

1 

Appsabamcb. 

!                         1 

Ammokia. 

1 
7.08 

NITBOOSK 
AM 

1 

S 

S 
1 

s 

o 

s 

TorbldUy. 

1 

J 

■6 
1 

1 

i 

e 

S 

1 

&.  ." 

1897. 

1 

■ 

§ 

a 

is 

January,    . 

60,200 

62 

80 

lOh.  24m. 

!  Deelded. 

.52 

1.4133 

.1643 

1.21 

.1817 

.87 

40,000 

Febraary,  . 

00,200 

40 

87 

Ih.  61m. 

Decided. 

.62 

1.8600 

.0076 

4.80 

0.08 

.0660 

.67 

20,200 

March,       . 

00,000 

48 

42 

1  lh.88m. 

Decided. 

.66 

1.2800 

.1175 

6.25 

1.06 

.1026 

.75 

27,500 

April, 

60,000 

47 

48 

!  lh.42m. 

1 

Slight. 

.80 

!0.1905 

.0578 

8.08 

2.04 

.0200 

.54 

11,800 

May.  .       . 

60,000 

67 

68 

lOm. 

Slight. 

.10 

^0.0007 

.0867 

7.45 

8.70 

.0000 

.29 

6,200 

Jane, . 

60.000 

62 

68 

27m. 

V.  alight. 

.16 

0.0066 

.0814 

8.28 

8.70 

.0000 

.23 

8,300 

July,  . 

63.300 

72 

74 

11m. 

V.aUght. 

.16 

0.0018 

.0267 

10.80 

4.06 

.0000 

!.21 

1,600 

Auguat,     • 

57,700 

71 

74 

20m. 

None. 

.16 

0.0029 

.0272 

0.57 

8.62 

.0000 

.22 

1,200 

September, 

67,700 

67 

72 

12m. 

None. 

.18 

0.0121 

.0265 

12.64 

4.62.0002 

.24 

000 

October,     . 

60,000 

67 

61 

12m. 

V.  alight. 

.14 

0.0606 

.0231 

11.72 

4.06 

.0001 

.25 

1400 

November, 

00,000 

46 

48 

42m. 

Slight. 

.15 

0.2252 

.0420 

6.56 

2.78 

.0017 

.29 

10,900 

December, . 

n.ooo 

47 

66 

40 
66 

4h.46m. 

1 

Slight. 

.21 

0.8000 

.0566 
.0681 

4.86 

1 

8.00 

1.18 
2.82 

.0007 

.30 

|.41 

6,500 

Average, 

60,600 

lb.  68m. 

.27 

0.4066 

.0885 

11,700 

Sewage  applied,  300  gallona  aix  timee  a  week  from  January  1  to  December  5;  500  gailona  elx  tlmea 
a  week  from  December  6  to  81.  Jaly  15  to  18,  experiment  interrupted  by  freahet.  Dnring  January, 
22^  Incbea  of  anew  and  5|  inohea  of  Ice  removed  from  aurfaee;  during  February,  12  inches  of  aoow 
and  l\  incbea  of  ice  removed;  during  March,  34  inohea  of  anow  removed;  during  November,  24  inchca 
of  anow  removed ;  daring  December,  7^  incbea  of  anow  and  44  inchea  of  ice  removed. 


Filter  No.  9  A. 

This  filter  contains  5  feet  in  depth  of  sand  of  an  effective  size  of 
0.17  millimeter.  It  has  been  in  good  condition  throughout  the  year, 
has  taken  the  applied  sewage  readily  and  given  an  effluent  of  a  satis- 
factory quality.  The  average  rate  of  filtration  has  been  61,500  gal- 
lons per  acre  daily.  The  surface  of  the  filter  has  been  raked  1  inch 
deep  each  week,  and  dug  over  to  a  depth  of  from  6  to  8  inches  on 
April  26,  September  6  and  November  17.  The  following  table 
gives  the  monthly  averages  of  the  analyses  of  the  effluent  of  this 
filter :  — 
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Effluent  of  Filter  No.  9A. 

[Puto  par  100,000.] 


Quan- 

Appliied. 

Qalloni 

per  Acre 

Daily 

Dayilna 
Week. 

TsMpaaA- 

TDIS. 

Length  of 

Time 

S«wag« 

Bemained 

on 
Bortace. 

Honnand 

Minates. 

ArrsASAjrcs. 

▲ICXOVIA. 

• 

8 

3 

0.84 

MinOOBK 

AS 

1 

I 

1 

DKa.  F. 

t 

1 

1 

i 

• 

8 
1 

• 

1 

s 

a.  «^ 

1897. 

■ 

2 

it 
s 

§ 

«  s 
|5 

January,    . 

57,700 

47 

80 

lOh.SSm. 

Decided. 

.07 

2.6088 

.1783 

1.00 

.0177 

1.14 

27,500 

Febraary,  . 

60,700 

46 

88 

lib.  61m. 

Decided. 

.40 

1.8600 

.0080 

7.48 

1.00 

.0185 

0.70 

20,500 

March, 

00,000 

46 

40 

2b.  18m 

V.aUgbt. 

.88 

1.0000 

.0700 

0.02 

2.70 

.0108 

0.05 

10,600 

April, . 

00,000 

47 

40 

lb.  80m. 

Decided. 

.40 

0.6110 

.0787 

7.78 

8.80 

.0215 

0.01 

24,800 

May,  . 

00,000 

68 

67 

21m. 

V.aUgbt. 

.10 

0.0280 

.0882 

0.51 

5.06 

.0001 

0.88 

11,100 

Jane,  . 

00,000 

08 

02 

11m. 

V.  alight. 

.18 

0.0065 

.0267 

11.58 

4.46 

.0000 

0.24 

1,100 

July,  . 

66,fi00 

7S 

78 

Om. 

Slight. 

.10 

0.0118 

.0270 

0.27 

4.40 

.0000 

0.25 

841 

Angaat, 

00,000 

71 

78 

28m. 

None. 

.16 

0.0051 

.0220 

11.17 

4.64 

.0000 

0.26 

88 

September, 

67,700 

07 

70 

26m. 

Kone. 

.16 

0.0826 

.0200 

18.65 

4.78 

.0001 

0.16 

27 

October,     . 

00,000 

67 

01 

16m. 

None. 

.14 

0.1286 

.0225 

11.50 

4.16 

.0000 

0.27 

40 

NoTember, . 

00,000 

47 

60 

lb.  48m. 

V.aUgbt. 

.20 

0.0100 

.0620 

8.08 

2.40 

.0005 

0.47 

20,800 

December, . 

•0,400 

46 
66 

41 
64 

8b.  14m. 

• 

Decided. 

.41 

.80 

0.7680 

.0808 
.0004 

4.10 
0.25 

1.20 
8.42 

.0010 

0.67 
0.48 

0,200 

Average, 

01,600 

8h.84m. 

- 

0.0608 

.0000 

1 

11,400 

Sewage  appHed,  800  galloni  iiz  times  a  week  from  January  1  to  December  A  •  600  gaUooa  ilz  tlmaa 
a  week  from  December  0  to  81.  July  15  to  18,  ezperiroeot  tntemipted  by  freenet.  I>uring  January, 
28}  incbee  of  snow  and  7}  tncbea  of  Ice  removed;  during  Pebruary,  10  Incbea  of  anew  and  2|  Incfaea  of 
ice  removed;  during  March,  8  Inobea  of  anew  removed;  during  November,  24  Inches  of  anow  removed; 
during  December,  1\  Inches  of  snow  and  8  Inches  of  ice  removed. 

FUter  No.  10. 

Filter  No.  10  is  ^^^  of  an  acre  in  area,  and  contains  5  feet  in 
depth  of  DQixed  coarse  and  fine  sand  of  an  effective  size  of  0.85  milli- 
meter. No  nnderdraina  are  beneath  the  sand,  except  directly  above 
and  around  the  outlet  pipe.  A  partition,  extending  3  feet  below  the 
surface,  separates  the  quarter  of  the  surface  farthest  from  the  under- 
drains  from  the  remainder  of  the  surface.  To  this  quarter  of  the 
surface  the  sewage  has  been  applied  during  1897  at  a  rate  of  120,000 
gallons  per  acre  daily.  The  filter  has  been  in  good  condition  through- 
out the  year,  has  disposed  of  the  applied  sewage  readily  and  has 
given  a  satisfactory  efSuent,  as  shown  by  the  table  below.  The  por- 
tion of  the  surface  to  which  sewage  is  applied  has  been  raked  over  1 
inch  deep  each  week,  and  dug  over  to  a  depth  of  from  6  to  8  inches 
on  April  16  and  September  6.  Upon  November  17  the  entire  sur- 
face was  dug  over  to  a  depth  of  6  inches. 
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Effluent  of  Filler  No.  20. 

[ParU  per  100,000.] 


I     my 
j  Applied. 

!  per  Acre 

Dany 

f. »r  SIX 

Davtlna 

Week. 


Tempera 

TUilK. 

Her,.  F. 


Jaooary, 
February, 
March, 
April, . 
May.   . 
Jooe,  . 
Jnly,  . 
Anguit, 
September, 
October, 
November, 
December, 

Average, 


& 


I 


t  ' 

I  Lentrih  of 

Time      ,1 

'.'  Kcmained  . 

I     «   °"        'I 
;    Snrface. 


Appbakaxck.      Ajcmoxia. 


NXTUMEB     I 


c 


K       ad 


Hoars  and 
Minutes. 


o 


I  I  I  . 


I        O 


a 


c    I 


I 


c  '    c 


46 

41 

45 

88 

4« 

41 

47 

48 

68 

60 

02 

08 

7a 

71 

72 

73 

07 

70 

68 

02 

47 

61 

44 

43 

65 

65 

I2h.58m. 
4h.  4m. 
3h.  40m. 
2h.27m. 


15m.  I 

10m. 

llm. 

S5m. 

22m. 

15m. 

45m. 

61m. 


2h.  12m. 


Decided. 

Slight. 

V.  alight. 

V.elight 

V.  Blight. 

V.  alight 

V.eUght. 

None. 

Nobe. 

Kone. 

Blight. 

Decided. 


.25 
.20 
.18 
.10 
.10 
.15 
.15 
.14 
.15 
.38 


>  0.7425 

I 

>  0.1752 


1.4400.1170,  0.65 >  1.2B!.0883   i.02 
1.0600, 


.0715!  6.45'  1.061.0675     .67  < 


0750'  0.00 '  1.74 


I 
.0860     .48  I 


.05041  0.40    3.40!.0167     .34 


,0.0356 

It 

jiO.0218 

l| 


0361     0.13 


.23 


0.0176 

f0.0044 

I  I 

0.0336 

I 
0.1632 

i  I 

0.2900 

1.3S50. 


.0279 
.0834 
.0265 
.0224 
.0801 
.0380 
.1370 


0.4449  .0563 


6.96 

8.87 

I 

9.88 

I 
12.47, 


4.08 .0001     .27 

4.05  .0000     .23  j 

I 
4.80.0000     .28  J 

I  ,         I 

3.6l'.0000     .24  I 

4.73. .0001  ,  .21  ! 


10.63    3.02,. 0009  '  .27 

'  t, 

7.51'  2.48.0185     .82 

•  I 

8.92.  1.46.. 0178  <  .87 

il I '' 


12,800 

11,500 

6,500 

1.400 

1,600 

1,400 

8,243 

175 

IS2 

235 

684 

13,660 


7.98 


3.03.0258     .39  >     4,350 


Sewage  applied,  150  galloDt  six  times  a  week.  July  15  to  19,  experiment  iDterropted  by  freehet. 
DarlDg  December,  20  Inches  of  snow  and  4)  loehea  of  Ice  removed  from  that  part  of  aarface  to  which 
sewage  is  applied ;  daring  Febrnary,  10  inches  of  snow  and  \  inch  of  Ice  removed ;  during  March,  8  inches 
of  snow  removed;  during  November,  2^  inches  of  snow  removed;  during  December,  7  inches  of  snow 
and  4|  inches  of  ice  removed. 


Fillers  JVbs.  12  A,  15  B  and  16  B. 

These  three  filters  were  constructed  in  July,  1892,  and  a  summary 
of  the  methods  of  operation  and  results  up  to  Jan.  1, 1896,  was  given 
in  the  report  for  1895,  Filter  No.  12  A  contains  approximately  60 
inches  in  depth  of  sand  of  an  effective  size  of  0.19  millimeter,  and 
filters  Nos.  15  B  and  16  B  contain  65  inches  in  depth  of  gravel  stones 
of  an  effective  size  of  5  4  millimeters.  Up  to  Sept.  1,  1897,  Filter 
No.  12  A  received  as  large  a  volume  of  the  effluents  of  filters  Nos. 
15  B  and  16  B  as  it  was  capable  of  caring  for,  and  the  rate  of  filtra- 
tion is  shown  by  the  table  beyond.  On  that  date  filters  Nos.  15  B 
and  16  B  were  discontinued,  and  for  the  rest  of  the  year  Filter 
No.  12  A  had  applied  to  it  the  effluent  of  Filter  No.  82,  at  a  rate 
of  720,000  gallons  per  acre  daily,  with  the  results  shown  in  the 
table  beyond.     The  surface  of  Filter  No.  12  A  was  raked  3  inches 
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deep  twice  each  week  during  the  year,  and  dug  over  6  inches  deep 
on  June  15  and  November  15. 

Filters  Nos.  15  B  and  16  B  were  operated  during  the  first  nine 
months  of  the  year  at  a  rate  less  by  120,000  gallons  per  acre  daily 
than  during  previous  years ;  but  notwithstanding  this  lowering  of  the 
rate,  the  filters  became  badly  clogged  in  August,  and,  in  order  to  con- 
tinue them  in  operation,  the  material  would  have  had  to  be  removed 
and  washed,  as  had  been  done  several  times  in  previous  years.  As 
it  was,  the  underdrains  of  the  filters  had  to  be  flushed  out  with  city 
water  under  pressure  several  times  during  the  period  of  operation  in 
1897  in  order  to  remove  clogging.  Filter  No.  15  B  had  a  current 
of  air  drawn  through  it,  as  in  previous  years,  for  eight  hours  during 
each  night.  Filter  No.  16  B  was  aspirated  eight  hours  each  night 
from  January  1  to  May  26,  fifteen  hours  each  night  from  May  27  to 
June  2,  continuously  from  June  9  to  19,  while  the  filter  was  out  of 
operation,  and  eight  hours  each  night  from  July  20  to  August  31. 

Effluent  of  FilUr  No.  12  A, 

[ParU  per  100,000.] 


Qaan- 

Applied. 

Gallons 

per  Acre 

Dally 

for  Six 

Dayalna 

Week. 

Tbmpbea- 

TURB. 
Dbo.  F. 

Length  of 

Time 

Sewage 

,  Bematned 

on 
!  Surface. 

Hours  and 
1  Minutes. 

Appbasakcb. 

Ammovxi.. 

• 

i 
§ 

6.60 

Mitboobm 

AS 

Oxygen  Conanmed. 

s 
O 

1 

1 

.11 

• 

e 
t 

i 

& 
B 

< 

• 

I 

e 

• 

k.  .• 

1997. 

1 

• 

1 

Bacteria   pe 
Cenilmetci 

Janaary,     . 

200,000 

44 

47 

- 

None. 

.0026 

.0172 

2.89 

.0000 

1 

.16 

213 

Fabraary,  . 

488,000 

46 

48 

48m. 

'  None. 

.16 

.0079 

.0218 

7.24 

2.61 

.0000 

.16 

642 

March,       • 

021,000 

46 

48 

42m. 

None. 

.14 

.0105 

.0244 

7.00 

2.76 

.0000 

.19 

767 

April, . 

584,000 

63 

62 

89m. 

None. 

.17 

.0748 

.0266 

7.87 

3.04 

.0000 

,.23 

765 

May,   .       . 

684,000 

66 

60 

46m. 

1  None. 

.17 

.1174 

.0407 

7.88 

8.16 

.0000 

1.27 

824 

Jone,  . 

820.000 

67 

63 

26m. 

^V.  alight. 

.18 

.0803 

.0284 

8.45 

2.84 

.0000 

.26 

427 

July,  . 

886,000 

68 

66 

20m. 

v.  alight. 

.22 

.0171 

.0432 

9.81 

2.81 

.0001 

1.35 

8,228 

Augaat, 

632,000 

60 

68 

49m. 

Slight. 

.26 

.0240 

.0386 

14.76 

2.40 

.0001 

.38 

1 

6,420 

September, 

720,000 

66 

62 

66m. 

v.  alight. 

.12 

.0254 

.0217 

8.62 

2.84 

.0001 

.22 

8,280 

October,     . 

720,000 

68 

69 

Ih.  20m. 

Blight. 

.27 

.0686 

.0829 

12.97 

3.06 

.0003 

.31 

8,282 

November, . 

661,000 

48 

62 

lb.  85m. 

V.  alight. 

.24 

.0618 

.0829 

9.62 

2.73 

.0000 

.39 

697 

December, . 

720,000 

47 
66 

47 

1 
66 

Ih.  63m. 

V.  alight. 

.81 

.20 

.4200 

.0620 
.0816 

8.74 
9.04 

2.80 
2.78 

.0004 

1.49 
1.28 

964 

Average, 

668,000 

65m. 

- 

.0717 

.0001 

1,696 

Five  gallona  of  etSuent  of  Filter  No.  15  applied  twelve  timea  a  week,  Jannary  1  to  February  7;  all 
the  effluent  of  Noa.  16  and  16  twenty-four  tlmea  a  week.  Febrnary  8  to  May  26;  effluent  of  No.  16 
twenty -fear  tlmea  a  week,  May  27  to  July  19;  all  the  effluent  of  Noa.  15  and  16  twtnty-four  tlmea  a 
week,  July  20  to  Auguat  31 :  9  gallona  of  effluent  of  No  82  twenty-four  tlmea  a  week,  September  1  to 
December  81.  July  15  to  18,  ezperlmeot  Interrapied  by  freahel.  November  11  to  16,  filter  allowed  to 
reat. 
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Effluent  of  Filter  No.  IS  B. 

[Parupw  100,000.] 


Quau- 

lltT 

Appltod. 

Gallon! 

per  Aore 

Dally 

for  Six 
Dart  In  a 

Week. 

Tkmpxka- 

TUSB. 
Dbo.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Snrfaoe. 

Hounand 
Mlnuiea. 

AFPBAXAIICS. 

AmONIA. 

u      Chlorine. 

1 
MrrBooBV  1 

AS 

* 

1 

1 

a 
u 

• 

1 

• 

1 

• 

1 

1 

< 

i 
I 

i 

IS 

S  ,     ...: 

1997. 

1 

a 
« 
a 

1       U 

g  si 

S  fa 

o      ea 

Jannary,     . 

8<X),000 

48 

46 

0 

Decided. 

.80 

0.1210 

1 

.0796 

2.78 

.0078 

0.62|   80,800 

Febroary,  . 

360,000 

48 

47 

0 

Deelded. 

.81 

0.1000 

.0720 

0.79 

2.28 

.0093 

0.40    78,000 

Mareh, 

800,000 

60 

47 

0 

Decided. 

.27 

0.1407 

.0707 

7.84 

1.97 

.0008 

1 

O.U  100,200 

April,  • 

800,000 

67 

66 

0 

Blight. 

.28 

1 

0.1008 

.0707 

7.48 

1 

2.12 

.0040 

0.43 

66,100 

May,   .       . 

860,000 

04 

68 

0 

Deoided. 

.86 

0.2400 

.U08 

7.29 

2.61 

.oon 

0.62 

64.800 

June,  . 

800,000 

00 

08 

0 

Dedded. 

.78 

1.8800 

.1427 

0.7l] 

0.02 

.0040 

0.88 

261,800 

Jaly,  . 

830,000 

70 

71 

0 

Great. 

.•0  1 

1.6088 

.1840 

10.10 

0.60 

.0042 

1.0Q 

482,000 

Aaguat, 

300,000 

72 
00 

09 
67 

0 

Great. 

.78 

.60 

1.7688 

.1063 
.1186 

11.73 

8.80 

1 

0.00 
1.07 

.0097 

0.06 
0.04 

631,700 

Average, 

866,000 

- 

- 

0.0797 

.0070 

210,000 

Sewage  applied,  U  gallons  aeventy-two  tlmee  a  week,  January  1  to  Angaat  31.  Jolv  16  to  18,  ex. 
perlment  loternipted  by  freebet  Surface  raked  8  Inchea  deep  once  each  week.  Underaralna  washed 
out  with  city  preaaure,  May  12  and  August  20. 


Effluent  of  Filter  No.  16  B. 

[Parte  per  100,000.] 


Qaan- 
Applied. 

Gallons 

per  Aere 

Dally 

for  Six 
Days  In  a 

Week. 

TsiiPBaA- 
T0Ra. 

Dao.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Barfaoe. 

Hours  and 
Minutes. 

Appbakahob. 

AMMOiriA. 

• 

e 
7.89 

NITBOOBH 

Aa 

• 

a 

■ 

1 

e 
& 

1 

z 

s 

1 

i 

1 

■ 

1 

9i 

s 

. • 

1897. 

1 

CO 

a 

s 
S 

Bacteria  pei 
Centimetei 

January,     . 

800,000 

48 

42 

0 

Decided. 

0.46 

0.6126 

.1220 

2.60 

.0046 

0.77 

123,300 

February,  • 

800,000 

48 

43 

0 

Decided. 

0.81 

0.4226 

.0065 

7.031 

1 

2.45 

.0007 

j 

0.68 

88,800 

March,        . 

800,000 

60 

46 

0 

Slight. 

0.26 

0.4833 

.0040 

7.63 

2.63 

.0008 

0.66 

21.300 

April, . 

800,000 

67 

60 

0 

Decided. 

0.41 

0.9183 

.2473 

7.08 

2.62 

.oon 

1.26 

92,000 

May.    .       . 

811,000 

04 

62 

0 

Great. 

1.03 

2.0920 

.4926 

7.25 

1.16 

.0116 

2.43 

269,400 

June,  . 

- 

00 

60 

0 

Great. 

1.00 

2.0000 

.8700 

2.29 

1.06 

.0220 

3.80 

88,000 

July,  . 

147,000 

70 

06 

0 

Great. 

0.46 

1.2400 

.0900 

12.82 

1.84 

.0080 

0.64 

886,000 

Aaguat, 

800,000 

72 
00 

08 
62 

0 

Great. 

0.48 
0.68 

1.1200 

.1240 

12.29 

7.90 

1.70 
1.97 

.0220  1 

1 

0.73 
1.28 

278,800 

Average, 

823,000 

- 

- 

1.0917 

.2669 

.0112 

168,400 

1 

Sewage  applied,  1)  gallons  seventy-two  times  a  week,  Jaoaary  1  to  May  20;  1  gallon  of  city  water 
twelve  times  a  week,  May  27  to  June  2;  ](  gallona  of  sewage  seventy -two  tiroes  a  week,  Jnly  20  to 
August  31.  June  3  to  July  19,  filter  allowed  to  rest.  July  15  to  17,  experiment  interrupted  by  freshet. 
Surface  raked  3  Inches  deep  once  each  week,  except  during  period  of  reat.  Underdrains  washed  out 
with  city  pressure  on  the  following  dates :  February  19,  April  27,  May  12  and  May  20. 
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Filter  No.  13  A. 

This  filter  contuiQs  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received  sewage  from  which 
a  certain  amount  of  the  organic  matter  has  been  removed  by  allowing 
the  sewage  to  stand  for  four  hours  for  sedimentation  to  take  place. 
The  rate  of  filtration  for  the  year  has  averaged  152,000  gallons  per 
acre  daily.  Operating  at  this  rate,  good  results  have  been  obtained, 
the  efSuent  has  been  clear,  low  in  color  and  without  turbidity  during 
the  greater  part  of  the  year.  The  surface  of  the  filter  has  been  raked 
3  inches  deep  twice  each  week,  and  dug  over  to  a  depth  of  6  inches 
April  23  and  October  1.  The  filter  was  continued  in  operation 
during  the  first  two  months  of  1898,  but  on  March  1, 1898,  the  filter 
was  discontinued,  after  being  in  operation  and  receiving  settled 
sewage  since  January,  1892,  and  having  filtered  a  volume  of  sewage 
equal  to  241,400,000  gallons  upon  an  acre. 


Effluent  of  Filter  No.  13  A, 

[ParU  i^r  100,000.] 


1 

Quail*    ' 
tity 
Applied. 

Oalloni 
per  Acre 

Dally 

for  Six 
Days  In  a 

Week. 

TlllPBRA- 
TUSK. 

Dko.  F. 

1 

1  Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Hounand 
Minutea. 

Appsakaxcx. 

Ammoxia. 

8 

1 

g 

6.90 

MlTIOOEK 

▲a 

■ 

1 

s 

1 

2 

a 

• 

1 

1 

[ 

1 

t 

1 

< 

2 
c 

^ 

1S97. 

1 

Bacteria   pei 
Centimeter 

Jaooary,    . 

100,000 

48 

47 

15m. 

V.aligbt. 

.16 

.0097 

.0802 

2.86 

.0000 

.25 

256 

Fabniary,  . 

160,000 

48 

49 

15m. 

None. 

.16 

.0900 

.0266 

6.95 

8.12 

.0000 

.21 

119 

Mareb, 

160,000 

SO 

48 

16m. 

None. 

.15 

.1165 

.0274 

7.65 

8.03 

.0000 

.28 

137 

April, . 

117,000 

67 

52 

14m. 

None. 

^ 

.1180 

.0304 

6.29 

8.46 

.0000 

.28 

101 

May.   .       . 

160,000 

64 

60 

10m. 

None. 

.20 

.4700 

.0430 

8.47 

4.38.0000 

.30 

167 

Jane,  . 

160,000 

66 

68 

15m. 

None. 

.16 

.0582 

.0450 

7.18 

5.61  .0000 

.28 

75 

July,  . 

142,000 

76 

70 

14m. 

None. 

.18 

.0066 

.0285 

6.93 

8.28 

.0001 

.22 

87 

Auguat, 

160,000 

72 

69 

15m. 

None. 

.18 

.0077 

.0244 

7.88 

8.30 

.0001 

1 

.24 

02 

September, 

160,000 

67 

62 

16m. 

None. 

.11 

.0561 

.0218 

8.15 

3.80  .0001 

.26 

75 

October,     . 

123,000 

62 

68 

16m. 

V.aligbt. 

.17 

.8800 

.0290 

11.96 

3.92.0000 

.27 

272 

November, . 

160,000 

52 

49 

15m. 

None. 

.16 

.2770 

.0810 

8.16 

8.04 

.0000 

.35 

114 

December, . 

160,000 

47 

1 

50 

47 
57 

17m. 

None. 

.11 
.15 

.0485 
.1436 

.0164 
.0295 

4.26 
7.52 

1.80 
8.42 

.0000 

.21 
.25 

181 

Average, 

152,000 

15m. 

- 

.0000 

186 

Settled  aewage  applied,  4  gailooa  twelve  timee  a  week.    April  23  to  80  and  October  1  to  7,  filter 
allowed  to  reat.    July  15  to  18,  experiment  Interrupted  by  freabet. 


444 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc, 


Filter  No.  14  A. 

This  filter  contains  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  millimeter,  and  has  received,  since  June  1, 
1894,  sewage  which  has  first  been  strained  through  a  shallow  layer 
of  coke  breeze  at  a  rate  of  1,000,000  gallons  per  acre  daily.  This 
partially  purified  sewage  has  been  applied  to  the  filter  during  1897  at 
an  average  rate  of  280,000  gallons  per  acre  daily,  and  the  efiiuent  of 
the  filter  has  been  of  a  very  satisfactory  quality,  being  clear,  with 
slight  turbidity  and  low  color.  The  surface  of  the  filter  has  been 
raked  3  inches  deep  twice  each  week,  and  dug  over  6  inches  deep 
upon  April  9  and  October  1.  On  January  23  the  upper  6  inches  of 
sand  were  removed,  washed  and  replaced  in  the  filter. 


Effluent  of  Filter  No.  14  A. 

[ParU  p«r  100,000.] 


Qoan- 

Applied. 

Oalloni 

per  Acre 

Dally 

for  Six 

Days  in  a 

Week. 

i  TKM PBRA- 
TOKK. 

1   Dbg.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Sarface. 

Hour*  and 
Minutes. 

Appbaramck. 

'  Ammonia. 

1 

a 

§ 
9.57 

NlTBOOBX 

i 

a 

s 
e 

3 

e 
• 

M 

o 

o 

9 

Turbidity. 

§ 

1 
i 
1 
1 

'  i 

1      6«. 

1 

a 

1 
< 

■ 

s 

1 

i 

1 

1 

a.  ^ 

18117. 

1 

1 

i 

e 

January,     . 

103,000 

1    48 

45 

Ih.   2m. 

1  None. 

.26 

1 

.6934 

.0469 

1.92 

1 
.0019  ! 

.84 

6,100 

February,  . 

280,000 

48 

48 

30m. 

v.  alight. 

.16 

.0126 

.0201 

1 

7.72 

2.68 

.0000 

.17 

548 

March, 

810,000 

60 

46 

Ih.  24m. 

V.  alight. 

.22 

.8300 

.05181 

7.42  1.88 

.0034 

.33 

2,000 

April, . 

200,000 

67 

51 

Ih.    8m. 1 

None. 

.62 

.8800 

.0436 

8.20 

3.03 

.0024 

.42 

6.900 

May,    ,       . 

820,000 

04 

59 

11m. 

None. 

.16 

.0555 

.0231 

12.06 

3.81 

.0008 

.18 

19T 

June,  . 

317,000 

60 

62 

15m. 

None. 

.16 

.0379 

.0243 

14.07 

3.67 

.0000  1 

.21 

288 

July,  . 

284,000 

70 

69 

17m. 

None. 

.11 

.0164 

.0208 

6.80  '2.63 

1 

.0001  1 

.19 

464 

Auguat, 

820,000 

72 

68 

23m. 

None. 

.13 

.0792 

.0276 

12.67 

12.76 

1 

.0001  1 

.24 

222 

September, 

820,000 

67 

61 

18m. 

None. 

.11 

.0918 

.0284 

9.09 

2.90 

.0001 

.24 

397 

October,     . 

246,000 

62 

61 

18m. 

V.  alight. 

.10 

.6660 

.0890 

12.99  |4.07 

.0008 

.88 

121 

Kovember, . 

820,000 

52 

49 

20m. 

None. 

.17 

.6050 

.0400 

9.01 

'3.83 

.0020 

.89 

86 

December, . 

817,000 

47 
50 

47 
56 

25m. 

1 

None. 

.12 
.20 

.0688 

.0210 
.0317 

4.18 
9.43 

'l.87 

1 

2.91 

.0001 

.22 
.27 

29 

Average, 

270,700 

1 

83m. 

- 

.3263 

.0009 

1,445 

Four  gallona  of  aewage  atralned  through  coke  applied  twenty-four  tlmea  a  week,  January  I  to  21; 
2  gallona  of  aewage  twenty-four  tiraea  a  week,  January  22  to  February  7 ;  4  gallooa  of  aewage  twenty- 
four  tlmea  a  week,  February  8  to  December  31.  No  aewage  applied  April  8  to  18  and  October  1  to  7. 
July  16  to  18,  experiment  Interrupted  by  freahet. 


No.  34.] 


FILTRATION  OF  SEWAGE. 


445 


Filter  No.  19. 

This  filter  contains  60  inches  in  depth  of  medium  fine  sand  of  an 
effective  size  of  0.19  niillimetery  and  has  received  the  supernatant 
sewage  resulting  from  treating  the  regular  sewage  with  sulphate  of 
alumina  in  the  proportion  of  1,000  pounds  per  1,000,000  gallons, 
and  then  allowing  the  sewage  to  stand  four  hours  for  sedimentation 
to  take  place.  The  filter  was  first  put  in  operation,  receiving  this 
chemically  treated  sewage,  upon  Jan.  20,  1893,  and  continued  until 
March  1,  1898.  During  this  period  it  filtered  a  volume  of  sewage 
equal  to  328,980,000  gallons  upon  an  acre.  During  1897  and  the 
first  two  months  of  1898  the  rate  of  filtration  maintained  by  this 
filter  averaged  190,000  gallons  per  acre  daily.  Operating  at  this 
rate,  a  very  satisfactory  effluent  has  been  obtained,  as  shown  by  the 
table  below.  The  surface  of  the  filter  has  been  raked  3  inches  deep 
twice  each  week,  and  dug  over  to  a  depth  of  6  inches  April  23  and 
October  1. 


Effluent  of  Filter  No,  19. 

[ParU  p«r  100»000.] 


Quan- 

Uty 
Applied. 

Oalloni 
per  Acre 

Dally 

for  MIX 

Day  tin  a 

Week. 

IKXPSKA- 
TCBB. 

Length  of 

Time 

Sewa^ 

Kemalned 

on        1 

Surface. 

Minutes.  < 

1 

APPKAaAMCS. 

AMMOillA. 

i 

i 

6.20 

NlTBO«SH 
AS 

m 

m 
C 
O 
O 

1 

o 

i 

dbo.  f. 

• 

1 

■ 

3 

1 

I    ^ 

• 

o 

c 

5 

1 

'A 

i 

•^  -• 

1S»7. 

I 

S 

a 

Bacteria  pei 
Cenilmetei 

Jannary,     . 

200,000 

48 

43 

26m. 

None. 

.14 

1 

.3660 

.0886 

2.86 

.0118 

.24 

622 

Febraary,  . 

200,000 

48 

44 

46m. 

None. 

.16 

.6160 

.0800 

6.17 

2.29 

.0876 

.24 

427 

March, 

200,000 

60 

48 

86m. 

None. 

.18 

.6283 

.0827;|  6.16 

2.04 

.0407 

.26 

408 

April, . 

146,000 

67 

49 

2&m. 

None. 

.18 

.4860 

.0310 

6.23 

2.63 

.0280 

.28 

in 

May,   .       . 

200,000 

04 

68 

14m. 

None. 

.17 

,.6938 

.0480 

6.98 

3.84 

.0098 

.29 

7,600 

June,  . 

200,000 

60 

62 

IBm. 

v.  alight. 

.17 

'.1298 

.0267 

7.30 

3.82 

.0006 

.24 

27 

Jaly,  . 

178,000 

76 

71 

18m. 

v.  alight. 

.13 

.0106 

.0283 

6.11 

2.91 

.0000 

.23 

128 

Aogaet, 

200,000 

72 

68 

16m. 

None. 

.18 

.0070 

.0284 

1 

6.70 

2.96 

.0000 

.24 

88 

September, 

200,000 

67 

62 

20m. 

None. 

.11 

.0661 

.0207 

8.61 

8.10 

.0000 

.22 

61 

October,     . 

1M,000 

62 

64 

21m. 

None. 

.16 

|.6400 

.0860 

12.76 

8.62 

.0007 

.24 

84 

liovember, . 

200,000 

62 

46 

26m. 

None. 

.11 

1.6460 

.M60 

8.61 

8.06 

.0002 

.29 

14 

December, . 

200,000 

47 
69 

4* 
64 

47m. 

None. 

.09 

.14 

1 

'.1669 

.0196 
.0812 

4.21 
7.16 

1.62 
2.76 

.0000 
.0107 

.17 
.26 

100 

Average, 

190,000 

26m. 

- 

1 
.3621 

800 

Five  gallons  of  sewage  applied  twelve  tiroes  a  week,  except  from  April  28  to  80  and  October  1  to  7* 
when  filter  was  allowed  to  rest.    July  16  to  18,  experiment  Interrapted  by  freshet. 
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FUler  No.  21  A. 

This  filter  contains  60  inches  in  depth  of  fine  sifted  gravel  of  an 
effective  size  of  1.6  millimeters.  It  was  first  put  in  operation  March 
19,  1894,  according  to  the  method  of  the  so-called  bacterial  filters, 
but  since  July  7  of  the  same  year,  while  flooded  in  the  same  way, 
has  also  had  a  current  of  air  drawn  through  it  each  day  for  a 
period  varying  from  ten  to  sixteen  hours.  Very  interesting  and 
satisfactory  results,  from  a  scientific  point  of  view,  have  always 
been  obtained  from  this  filter,  but  the  filtering  material  has  needed 
considerable  attention  from  time  to  time,  as,  notwithstanding  the 
air  introduced  into  the  filter  by  the  method  of  flooding,  and  the 
air  drawn  through  it  by  the  aspirator,  the  filter  has  clogged  badly 
from  time  to  time,  and  has  either  had  to  remain  out  of  operation 
with  continuous  aeration  for  a  considerable  period,  or  else  the  gravel 
removed  and  the  stored  organic  matter  washed  from  it.  During 
January  of  1897  nitrification  practically  ceased  in  the  filter,  and  from 
January  23  to  February  7  city  water  was  applied  in  small  doses, 
instead  of  sewage,  aeration  being  continued.  Nitrification  started, 
and  considerable  of  the  organic  matter  stored  in  the  filter  was  re- 
moved by  this  treatment,  and  sewage  was  again  applied.  Nitrifi- 
cation  again  being  practically  inactive,  city  water  was  applied  in 
various  volumes  during  April,  May  and  June,  with  various  amounts 
of  aeration.  By  this  procedure  considerable  organic  matter  was  re- 
moved from  the  filtering  material,  but  much  remained,  as  shown  by 
analyses  of  this  material. 

During  this  period,  also,  many  determinations  were  made  of  oxy- 
gen and  carbonic  acid  gas  in  the  air  taken  from  the  interior  of  this 
filter,  to  show  the  eflfect  of  much  or  little  aeration,  and  also  to  show 
how  quickly  the  air  drawn  into  the  filter  became  exhausted  of  its 
oxygen  when  allowed  to  remain  in  the  filter.     (See  page  430.) 
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Effluent  ofFiUer  No.  21  A. 

[Part,  par  100,000.] 


Qaan- 
Applled. 

Oallona 

per  Acre, 

Dailj 

for  tax 
Daralna 

Week. 

TniPKBA- 

Tuas. 
Dio.  F. 

Average 

Number  of 

Appltca- 

tfoDB 

whlcb  re- 
mained 
on  onrface 

leia  than 
aOMlnotaa. 

ArrSABAVCB. 

Amxovia. 

• 

1 

3 

7.88 
8.88 
7.14 

0.10 
5.52 

KiTiooBir 
▲a 

1 

1 

1 

o 

1 

1 

1 

i 

■ 

1 

Sq 

18»7. 

£ 

• 

a 

a 

e 

BaeCerla  pel 
Centimeter. 

January.    . 
Febmary.  . 
March. 
May.   .       . 
Jnoe.  • 

901,000 
280,000 
807,000 

82,000 

48 
48 

50 

88 

58 

42 
48 

a 

85 
48 

3 
0 

4 

Decided. 
Decided. 
Decided. 

Decided. 

.44 

.84 
.84 

.81 

.2101 
.8500 
.2880 

.0187 

.0071 
.1018 
.0880 

.0720 
.0884 

2.50 

1.78 

1.08 

18.24 

11.81 

.0005 
.0021 
.0018 

.0077 

1 
.57 

.82 

1 

.82 

.80 

.55 

48,700 
154.800 
109,500 

12,500 

Average, 

217,500 

6 

- 

.88 

.2080 

.0080 

80.800 

Sewage  applied,  1|  gallona  eeveDty-two  tlmea  a  week,  Jaonary  1  to  12;  14  gallona  alx  timet  a  week, 
January  13  to  18;  14  gallona  aeventy.two  timet  a  week,  January  10  to  22;  1  gallon  of  city  water  twelve 
timet  a  week,  Jaonary  28  to  Febrnary  7;  14  galloni  of  towage  aeventy.two  timet  a  week,  February  8  to 
March  28;  March  27  to  May  28,  filter  allowed  to  reat;  1  gallon  of  city  water  twelve  tlmea  a  week.  May  27 
to  June  7;  1  gallon  of  city  water  tweoty-fonr  timet  a  week,  June  8  to  16;  Jane  17  and  19, 2  gallona  of 
dty  water  applied  at  Intervale  of  one-half  hoar,  until  turface  wat  eovtred,  and  filter  allowed  to  atand  for 
twenty-four  hoort ;  1  gallon  of  city  water  twenty -four  timet  a  week,  June  22  to  80.  Filter  wat  atplrated 
tUteen  hours  each  night,  Jannary  1  to  12;  oontlnaoatly,  January  18  to  18;  tlzteen  hourt  each  night, 
January  10  to  22;  oontlnuoutly,  January  28  to  February  7;  tlzteen  hours  each  night,  February  8  to 
March  26;  contiououtly,  March  27  to  June  7 ;  fifteen  hoora  each  uight,  June  8  to  80,  except  when  turface 
waa  covered  (June  17  and  10).  Surface  dug  over  to  a  depth  of  6  loehet  00  the  following  datet :  January 
10,  March  8d,  April  8,  6,  8, 10, 18, 15, 17,  20.  22,  24,  27,  20,  May  1,  4,  6,  8, 11, 18, 15, 18,  90,  22,  25  and  27. 


FiUei^  No.  65. 

This  filter  contains,  over  the  usual  gravel  underdrains,  60  inches 
in  depth  of  coke  breeze,  and  was  first  put  in  operation  Jan.  4,  1896. 
The  sewage  applied  is  of  the  same  strength  as  that  applied  to  the 
sand  Filter  No.  14  A,  and  has  first  been  strained  through  a  shallow 
layer  of  coke  breeze.  The  rate  of  filtration  maintained  during  the 
year  has  averaged  311,000  gallons  per  acre  daily,  and  a  very  satis- 
factory effluent  has  been  obtained.  The  surface  of  the  filter  has  been 
raked  8  inches  deep  twice  each  week,  and  dug  over  to  a  depth  of  6 
inches  on  May  21,  October  1  and  December  Itf. 
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Effluent  of  Filter  No.  65. 

[Pkrt*  por  100,000.] 


Quan- 
tity 
Applted. 

Gallons 

per  Acre 

Dally 

for  Six 
Days  in  a 

Week. 

I  TlMPBRA- 
TURK. 

I    Dko.  F. 

Length  of 

Time 

Sewage 

Remained 

on 
Surface. 

Minutes. 

Aj>pbabakck. 

AXMOMIA. 

• 

o 
e 

i 
S 

9.84 

NiTROGliK 
AS 

• 

a 

3 

c 

a 
1 

o 

Cubic 

• 

• 

a 

i 

• 

o 

e 

6 

a 

< 

• 

• 
e 

•<• 

t 

Nitrites. 

h  ml 

1897. 

• 

f 

s 

09 

January,     . 

900,000 

48 

46 

9m. 

Slight. 

.20 

1.3776 

.0480 

2.73 

.0062  1 

.30 

12,800 

February,  . 

800,000 

48 

46 

11m. 

Slight. 

.19 

.2016 

.0871 

6.68 

2.67 

.0029  ' 

.10 

7,600 

March, 

800,000 

60 

48 

14m. 

Blight. 

.16 

.1960 

.08A0 

6.78 

2.52 

.0043  it. 22 

6,100 

April, . 

800,000 

67 

62 

12m. 

Blight. 

.20 

.2167 

.0860 

7.81 

3.16 

.0048 

1 
.23 

9.000 

May,   . 

300,000 

84 

69 

7m. 

Decided. 

.23 

.3920 

.0640 

11.24 

3.73 

.0067 

.38 

18,000 

June,  . 

300,000 

68 

63 

10m. 

Decided 

.18 

.2886 

.0476 

12.60 

1 

3.23 

.0036 

.21 

10,600 

July,  . 

207,000 

76 

71 

12m. 

Slight. 

.10 

.0488 

.0260 

9.47 

2.66 

.0016  1 

.1. 

67,200 

August, 

300,000 

72 

70 

16m. 

V.  slight. 

.11 

.0446 

.0228 

7.91 

1.89 

.0002   !.18 

1 

21,000 

Beptamber, 

800,000 

67 

62 

82m. 

Decided. 

.18 

.1600 

.0410 

0.89 

i  2.41 

.0010 

.23 

90,900 

October,     . 

231.000 

62 

61 

17m. 

Slight. 

.16  1 

1 

.2960 

.0320 

12.61 

,  3.11 

.0016 

1.22 

27,160 

Noyember, . 

383,000 

62 

61 

27m. 

Decided . 

1 
.36  i 

.7900 

.1160 

9.60 

3.26 

.0016 

.61 

44,100 

December, . 

460,400 

47 
69 

48 
66 

62m. 

Slight. 

.20 
.19 

.0046 

.0310 
.0440 

6.01 
9.10 

1.70 
2.74 

.0004 

.29 
.26 

10,000 

Average, 

311,000 

18m. 

- 

.2613 

.0027 

21,200 

Five  gallons  of  sewage  strained  through  coke  applied  eighteen  times  a  week,  January  1  to  Novem- 
ber 16;  8  gallons  eighteen  times  a  week,  November  17  to  December  31.  July  16  to  18,  experiment 
iuterrapted  by  freshet.    October  1  to  7,  filter  allowed  to  rest. 


Filter's  JVbs.  66  and  67. 

These  filters  were  first  put  in  operation  in  March,  1896,  and  their 
construction  and  operation  for  that  year  were  fully  described  in  the 
last  report  of  the  Board.  Filter  No.  66  was  a  gravel  6lter,  aerated 
by  forcing  air  through  it  from  below,  and  Filter  No.  67  was  a  sand 
filter,  one-half  the  area  of  Filter  No.  66,  and  placed  directly  below 
it  and  received  the  efiiuent  of  Filter  No.  66.  These  filters  were  con- 
tinued in  operation  during  the  first  four  months  of  1897,  and  the 
results  obtained  are  shown  by  the  tables  following.  These  results 
are  very  interesting,  and  show  how  great  a  purification  can  be  ob- 
tained with  filters  of  this  character  operated  as  these  have  been ; 
but  the  results  have  not  been  such  as  to  warrant  the  belief  that  their 
operation  upon  a  large  scale  would  be  practicable,  owing  to  the 
expense  of  giving  the  coarse  filter  a  sufficient  amount  of  aeration 
to  enable  it  to  do  good  work.     Of  course,  with  a  larger  plant  the 
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cost.would  be  less,  proportionately,  than  with  the  small  plant  operated 
at  the  station ;  but,  as  stated  in  the  last  report,  it  seems  improbable 
that  it  would  be  reduced  sufficiently  to  be  considered  reasonable  in 
sewage  purification. 

Effluent  ofFiUer  No.  66. 

[Parte  per  100,000.] 


Qoan- 
AppUed. 
Gallons 

for  Six 

Days  In  a 

Week. 

Tkmpkra- 

TUHK. 

Length  of 

Time 

Sewage 

Remained 

on 
Snrftce. 

Mlnutee. 

Appbaiahcb. 

AMMOaiA. 

a 

6 

5.80 

6.70 

6.30 

10.60 

7.85 

NiTBOeBM 
AS 

• 

a 

o 
• 

3 
1 

1 

a 

Dao.  F. 

1 

1 

1 

ALBUM  nroiD. 

i 
s 

2 

9 
1 

&5 

.  .• 

1 

u 

Bacteria  pei 
Centimetci 

1897* 

-1 

1 

In  Sola- 
tlon. 

In  Sne- 
penslon. 

Jan., 
Feb., 
Mar., 
Apr., 

600,000 
600,000 
680,000 
840,000 

60 
50 
47 
47 

40 

60 
64 
66 
68 

68 

7m. 

6m. 

8m. 

50m. 

Decided. 
Decided. 
Decided. 
Dedded. 

.58 
.67 
.68 
.68 

0.9700 
1.2750 
0.0600 
2.0860 

.1810 
.1060 
.8087 
.6540 

.8827 

.1480 
.1426 
.1463 
.2104 

.1603 

.0880 
.0606 
.1674 
.4486 

.1724 

1.45 
1.17 
1.26 
0.76 

1.16 

.0046 
.0100 
.0100 
.0224 

.0118 

1.14 
1.16 
1.50 
8.10 

214,000 
211,600 
262,800 
620,600 

At., 

667,000 

18m. 

- 

.68 

1.822R 

1.78 

820,400 

Sewage  applied,  20  gallona  sixty  times  a  week,  January  1  to  April  2:  80  gallons  sixty  ttmee  a  week, 
April  8  to  80.    Filter  aeraud  16  minates  sixty  tlmee  a  week.    Borfaee  raked  1  Inch  dally. 


Effluent  of  Filler  No,  67. 

[Parts  per  100,000.] 


Quan- 

AppUed. 

Gallons 

per  Acre 

Daily 

for  Six 

Days  in  a 

Week. 

Tbmpbba- 

TCBB. 

Length  of 

Time 

Sewage 

Remained 

on 
SarfSce. 

Hoars  and 
Minates. 

Appbabahob. 

Amxoiixa. 

• 

i 

6.66 
7.86 
7.00 
7.42 

7.46 

NiTROOBV 
AS 

• 

5 

1     ' 

DBO.  f. 

« 

1 

1 

• 

1 
1 

< 

1 

S 

ft.  •? 

1897. 

1 

a 

1 

January,     . 
Febmary,  . 
March, 
April, . 

1,177,000 

1,168.000 

428,000 

218.000 

60 
64 

66 
68 

68 

60 
63 
64 
64 

68 

64m. 
2h.  18m. 
Ih.  10m. 
2h.  28m. 

V.  slight. 
Slight. 
Slight. 
V.sUght. 

.86 
.80 
.82 
.20 

.82 

.0682 
.0682 
.0888 
.0688 

.0400 
.0628 
.0879 
.0816 

.0428 

1.71 
1.49 
2.00 
2.64 

1.08 

.0178 
.0078 
.0104 
.0010 

.50 
.47 
.41 
.27 

.41 

7,000 
6,000 
7,700 
8,800 

Arerage, 

745,000 

]h.40m. 

- 

.0760 

.0098 

6,400 

Ef&aent  of  Filter  No.  66  applied :  January  1  to  March  11,  four  dosee  of  50  gallons  each  daily;  March 
16  to  April  16.  one  dose  of  25  gallons  daily ;  April  17  to  SO,  two  doses  of  25  gallons  each  dally ;  March  12  to 
14,  filter  allowed  to  rest.  Surface  raked  3  Inches  deep  dally.  Surface  dus  over  to  a  depth  of  6  Inohea  on 
the  following  dates :  January  20,  February  19,  27,  March  2,  4,  6,  8, 10, 11, 16. 


Filler  No.  80. 

Filter  No.  80  contains  4.5  feet  in  depth  of  coal  ashes,  and  has  re- 
ceived sewage  during  1897  at  an  average  rate  of  96,700  gallons  per 
acre  daily.     The  filter  was  first  put  in  operation  in  November,  1896. 
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Nitrification  began  to  become  active  during  January,  1897,  and  has 
been  good  throughout  the  remainder  of  the  year,  and  the  effluent  of 
the  filter  has  been  of  a  very  satisfactory  quality,  as  shown  by  the 
following  table.  The  surface  of  this  filter  has  been  raked  3  inches 
deep  once  each  week  during  the  year,  and  was  dug  over  to  a  depth 
of  6  inches  upon  December  15. 

Effluent  ofFilUr  No.  80. 

[Pane  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 
per  Acre 

Dally 

for  six 
Days  In  a 

Week. 

TlMPEBA- 
TUBB. 

Length  of 

Time 

Sewage 

Remained 

on 
Sorfaoe. 

Hours  and 
Minutes. 

kXTXAMJMQ*. 

AXMOMIA. 

1 

1 
0.40 

NiTBOOfiX 

▲a 

-1 

Oxygen  Consumed.     1 

DKO.  F. 

1 

i 
a 

J 

• 

1 

a 

.1106 

i 

Si 
SB 

• 
S 

S 

^-. 

18»7. 

1 
1 

§ 

Bacteria  pel 
Centlmetei 

January,     . 

111,000 

47 

48 

- 

V.  alight. 

.27 

2.7600 

0.96 

.0808 

.46 

11,900 

February,  . 

111,000 

45 

48 

- 

None. 

.21 

1.0460 

.0486 

0.78 

2.24 

.0676  j  .87 

6,700 

March, 

111,000 

46 

60 

- 

V.  alight. 

.22 

1.0488 

.0668 

10.86 

2.60 

.0607 

.44 

7,000 

April, . 

111,000 

47 

67 

- 

V.  alight. 

.29 

0.6764 

.0666 

10.32 

2.81 

.0628 

1.61 

1 

6,600 

May,   .       . 

87,000 

68 

66 

Ih.l2m. 

V.  slight. 

.17 

0.1187 

.0264 

7.28 

2.26 

.0168 

.18 

9,400 

June,  . 

80,000 

68 

66 

Ih.  10m. 

V.  slight. 

.06 

0.0072 

.0088 

7.56 

1.76 

.0086 

.04 

2,906 

July,  . 

71,000 

72 

70 

lh.41m. 

Slight. 

.00 

0.0068 

.0061 

0.19 

1.84 

.0003 

.87 

4,666 

Augnat, 

80.000 

71 

72 

lh.41m. 

V.  alight. 

.04 

0.0016 

.0023 

9.64 

2.62 

.0001 

.01 

104 

September, 

80,000 

67 

66 

Sh.  10m. 

None. 

.08 

0.0072 

.0017 

9.45 

2.62 

.0003 

.04 

n 

October,     . 

106,000 

67 

69 

Ih.  66m. 

V.  alight. 

.02 

O.IMO 

.0048 

9.70 

2.80 

.0008 

.03 

no 

Noyember, . 

120,000 

47 

48 

8h.  82m. 

V.  alight. 

.08 

0.2076 

.0105 

7.83 

2.67 

.0082 

.07 

406 

December, . 

08,800 

46 
66 

48 
68 

12b.    - 

V.  slight. 

.03 
.18 

0.0637 

.0078 

6.45 
8.87 

1.72 
2.22 

.0010 

.08 

.21 

1 

157 

Average, 

06,700 

Sh.  18m. 

- 

0.6086 

.0281 

.0189 

4,100 

Sewage  applied,  4  gallons  six  timea  a  week,  May  8  to  October  12;  6  gallons  aix  times  a  weak,  Octo> 
ber  13  to  December  81.  July  16  to  18,  experiment  interrupted  by  freahet.  December  16  to  90,  filter 
allowed  to  reat. 

Filter  No.  81. 

Filter  No.  81  contains  4.5  feet  in  depth  of  cinders,  and  receivedt 
until  November  1,  sewage  which  had  first  been  strained  through 
coke  breeze  (see  page  423).  This  is  one  of  the  so-called  bacterial 
filters,  and  the  method  of  operating  it  is  as  follows :  In  the  morning 
the  outlet  is  closed,  and  the  sewage  is  applied  in  hourly  doses 
until  the  surface  is  covered.  Then  the  filter  is  allowed  to  remain 
for  from  two  to  three  hours  full  of  sewage,  after  which  the  outlet 
is  opened  and  the  filter  slowly  drained.  The  average  rate  of  opera- 
tion of  this  filter  for  the  year  has  been  882,000  gallons  per  acre 
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daily,  and  an  efflaent  of  good  appearance,  considering  the  rate  of 
filtration,  and  with  very  little  odor,  has  been  obtained.  The  effluent 
shows  considerable  tarbidity,  but  no  sediment  is  deposited  upon 
standing  for  a  period  of  several  days. 

Effluent  of  Filter  No,  81. 

[PartB  per  100,000.] 


Quan- 
tity 

Applied. 

Tbmpbra- 

TUIB. 
Dko    F 

Appbaxavgb. 

AiofonA. 

NlTBOeSM 
▲8 

1 

Cubic 

Oallona 

per  Acre 

Dally 

for  Six 

Days  In  a 

Week. 

• 

1 

1 

1 

ALBOMINOID. 

g 
8.46 

i 

0.12 

1 

a 

M 
B 

5 

S 

o 

^i* 

18V7* 

. 

s 

• 

Bacteria  i 
Centlmeti 

January, . 

044,000 

47 

*8i 

Decided. 

.70 

J8.28, 

.2440 

- 

.0010 

1.13  791,000 

February, 

888,000 

46 

48 

Decided. 

.64 

2.44 

.1600 

- 

7.18 

0.61 

.0048 

0.86  610,000 

Mareb,     • 

888.000 

46 

60 

Decided. 

.60 

2.11 

.1603 

- 

6.16 

0.69 

.0026 

0.06  612,000 

April,       .       . 

864.000 

47 

67 

Decided. 

.61 

2.64 

.1497 

- 

7.92 

1.34 

.0027 

1.21  703,400 

May.        .       . 

888,000 

68 

04 

Oreat. 

.47 

2.02 

.2806 

- 

10.12 

1.62 

.0048 

1.03  399,400 

June, 

888,000 

68 

60 

Decided. 

.88 

1.04 

.1606 

- 

11.24 

2.18 

.0068 

0.72  456,500 

July,        .       . 

780,000 

72 

76 

Great. 

.47 

0.64 

.1196 

.0868 

7.60 

1.61 

.0208 

0.62  358,100 

Angnit,   . 

888,000 

71 

72 

Decided. 

.68 

0.78 

.1190 

.0990 

9.21 

1.80 

.0276 

0.71  634,000 

September,     . 

888,000 

67 

67 

Great. 

.04 

1.68    .1900 

.1610 

16.10 

2.28 

.0060 

1.09  582,300 

October,  . 

888,000 

67 

02 

Great. 

.66 

2.06 

.2613 

.2100 

12.06 

1.03 

.0066 

1.17 

470,500 

November,      . 

888,000 

47 

62 

Great. 

.90 

1.01 

.2127 

.1688 

7.84 

1.88 

.0108 

1.27 

569,000 

December, 

888,000 

46 

66 

47 
60 

Great. 

.62 

.68 

1.26 

.2868 

.1802 

6.06 
9.02 

0.84 
1.80 

.0022 

1.67 
1.04 

886.000 

Average,  . 

882,000 

- 

1.82 

.1860 

.1496 

.0078 

680,000 

Filter  No.  82. 

Filter  No.  82  contains  5  feet  in  depth  of  cinders,  and  is  also  oper- 
ated as  a  bacterial  filter.  The  sewage  applied  to  this  filter,  how- 
ever, has  not  received  any  treatment  before  its  application,  and  goes 
to  the  surface  of  the  filter  in  the  following  manner :  across  the  filter 
and  about  10  inches  above  its  surface  an  iron  pipe  is  placed,  with 
small  orifices  extending  along  its  lower  half.  This  pipe  is  parallel 
to  the  filter's  surface.  The  sewage  is  pumped  to  a  tank  elevated 
above  this  level,  to  which  the  delivery  pipe  is  attached,  and,  when 
the  gate  is  opened,  the  pressure  of  the  sewage  causes  it  to  rush 
from  the  pipe  with  considerable  force  in  a  large  number  of  broken 
streams,  and  by  means  of  this  scattering,  and  the  spraying  caused 
by  the  sewage  striking  the  surface  of  the  filter,  considerable  air  is 
introduced  into  the  sewage,  analyses  at  different  times  showing  an 
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average  of  38  per  cent,  of  dissolved  oxygen  present.  The  average 
rate  of  filtration  maintained  daring  the  year  has  been  543,000  gal- 
lons per  acre  daily,  and  a  very  satisfactory  effluent,  considering  the 
rate,  ha&  resulted  from  this  method  of  operation. 

Effluent  of  Filter  No,  82. 

[ParU  per  100,000.] 


Qnan- 

Applied. 

Gallon  ■ 
per  Acre 

Daily 

forStx 

Davaina 

Week. 

Tbxpbba- 

TUHX. 

Dbo.  F. 

Lenirth  of 

Time 

Sewage 

Remained 

on 
Sarfaee. 

Hoars  and 
Mlnatet. 

AmASAHCB. 

AxxoiriA. 

■ 

s 

1 

6 

9.81 

NiTOooBa 

▲8 

« 

9 

a 

B 
B 

2 
a 
O 

1 

i 

1 

1 

ALBUVIVOID. 

• 

8 

1 

• 

s 

s 

1 

S.S 

1897. 

m 

Insola- 
tion. 

11 

a 

Apr., 

484,000 

47 

40 

0 

Decided. 

.47 

8.86 

.2870 

- 

0.05 

.0113 

1.06 

581,000 

May, 

465,000 

57 

60 

0 

GreA. 

.46 

2.26 

.2804 

- 

7.77 

0.91 

.0436 

1.14 

412,400 

June, 

484,000 

02 

61 

0 

Decided. 

.87 

2.27 

.2045 

.1225 

10.70 

2.13 

.0305 

0.9S 

ftn^ooo 

Jnlyi 

405,000 

71 

74 

0 

Great. 

.46 

0.80 

.1905 

.1075 

9.22 

1.76 

.0065 

1.06 

299.000 

Aug., 

484,000 

70 

71 

0 

Great. 

.47 

1.67 

.2820 

.1840 

11.50 

2.29 

.0040 

1.35 

660,000 

Sept., 

008,000 

05 

68 

0 

Great. 

.52 

2.04 

.8000 

.1940 

18.59 

1.32 

.0100 

,1.48 

467,000 

Oct., 

724,000 

56 

58 

0 

Great. 

.51 

2.28 

.2070 

.1720 

12.17 

0.71 

.0036 

1.18 

022,000 

Nov., 

009,000 

47 

48 

0 

Great. 

.81 

1.00 

.1078 

.1580 

6.06 

0.98 

.0027 

1.88 

617.000 

Dec, 

623,000 

50 
58 

47 
50 

0 

Great. 

.56 
.51 

2.00 
2.04 

.2592 

.2060 

10.01 
10.09 

1.81 
1.27 

.0670 

1.34 
1.21 

007/WO 

At., 

548,000 

- 

- 

.2287 

.1568 

.0188 

590,800 

Sewage  applied,  11  gallona  thirty  timaB  a  week,  April  12  to  Septeosber  18;  10  gallons  foity-eii^t 
ttmea  a  week,  September  14  to  October  81 ;  10  gallona  forty -two  timea  a  week,  Noveoiber  1  to  Deoembcr 
81.  After  tjieptember  13  faucet  waa  ctoeed  and  filter  flooded  with  10  gallona  of  aewage  hoorly  until  anr* 
face  waa  covered.  After  standing  two  boars,  faaeet  waa  opened  part  way  and  filter  allowed  to  drain. 
After  November  24  sarfaee  allowed  to  remain  covered  three  hoara  dally.  Borfaee  raked  2  inehaa  deap 
twice  each  week.    July  16  to  18,  experiment  interrupted  by  freshet. 

Filters  No8.  83  and  84. 

These  are  two  small  filters  in  galvanized  iron  cylinders,  6  inches 
in  diameter.  Filter  No.  83  contains  4.5  feet  in  depth  of  sand  of  an 
effective  size  of  0.23  millimeter,  and  Filter  No.  84  contains  the  same 
depth  of  coal  ashes.  These  filters  were  constructed  and  have  been 
operated  for  the  purpose  of  finding  out  whether  urine  could  be  puri- 
fied by  the  action  of  nitrification  within  the  filter,  without  dilution 
with  other  liquid.  The  results  obtained  show  that,  during  the  period 
when  urine  alone  was  applied,  little  or  no  nitrification  took  place 
within  these  filters,  and  that  the  dilution  with  sewage  and  with  the 
liquid  produced  by  soaking  hay  in  canal  water  had  to  be  consider- 
able before  nitrification  started.  It  can  be  said,  also,  that  the  nitrates 
became  very  high  in  the  effluent  of  the  sand  filter,  while  with  the 
cinder  filter,  although  the  nitrites  became  high,  the  nitrates  remained 
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low  dariDg  the  entire  period  of  operation  throughout  the  year,  with 
the  exception  of  the  month  of  November.  The  cinder  filter  removed 
a  very  large  percentage  of  the  color  of  the  applied  sewage,  while 
little  or  no  color  was  removed  by  the  sand  filter,  its  efluent  always 
being  brown  or  red.  The  method  of  operating  the  filter  and  the 
different  proportions  of  liquids  applied  are  shown  by  the  notes  given 
below,  both  filters  having  been  operated  in  exactly  the  same  way  during 
the  year.     For  discussion  see  page  431. 

Sewage  applied  to  Fitters  Nos,  83  and  84, 

[Parti  per  100,000.] 


May,    .       . 

June,  . 
July,   . 
August, 
September, 
October, 
November, . 
Deoember, . 


Average, 


18»7. 


AXMOVIA. 


Free* 


Albuminoid. 


220.0 
210.0 
218.8 
126.7 
201.6 
450.0 
72ft.O 
848.8 


880.1 


11.60 

7.48 

12.06 

6.48 

9.00 

16.68 

21.76 

44.07 


16.02 


OUoriiie. 


Oxjgen 
Contomcd. 


Bacteria  per 

Cobic 
Centimtter. 


212 
227 
108 
188 
868 
008 
017 
1019 


460 


88.00 

29.30 

• 

89.13 
26.98 
89.80 
61.60 
86.60 
106.83 


62.76 


1.880,000 

782,400 

1,629,000 

1,099,000 

670,000 

186,000 

8,000 

4,700 


707,000 


Effluent  ofFiUer  No.  83. 

[Parti  per  100,000.] 


Qaan- 

Applfed. 

OaDoot 

per  Acre 

Daily 

for  Six 

Daviloa 

week. 

Tbkpbba- 

TUKB. 

Length  of 

Tlmi 

Sewage 

Bemained 

on 
Sarface. 

Hoars  and 
Mlnatee. 

• 

Amkoxia. 

1 

NITBOOBN 
▲8 

§ 

1 

o 

1 

dbo.  f. 

1 

1 

-< 

1 

• 

i 

ft.  .i 

1897. 

* 

i 

is 

May.  .       . 

197,000 

68 

02 

87m. 

Oreai. 

206.88 

7.88 

208.00 

0.24 

0.0000 

21.40 

17,274,000 

June,  • 

111,000 

68 

66 

Ih.l3m. 

Oreat. 

206.60 

8.26 

209.20 

0.06 

0.0000 

10.66 

16,692,000 

July,  . 

96,000 

72 

76 

lb.  88m. 

Oreat. 

206.88 

4.60 

189.60 

0.06 

0.0000 

17.60 

6,678,000 

Auguit,     . 

64,000 

71 

72 

46m. 

Oreat. 

109.88 

1.78 

117.00 

0.08 

0.4000 

9.93 

377,000 

September, 

26,000 

67 

68 

4m. 

Oreat. 

187.00 

2.10 

266.70 

2.94 

0.8788 

12.46 

361,000 

Oetober,    . 

16,000 

02 

67 

8m. 

Deoided. 

196.00 

2.48 

440.00 

87.96 

82.6600 

47.26 

260,000 

November, 

14,000 

62 

47 

86m. 

Slight. 

281.60 

8.46 

694.60 

18.66 

68.0000 

62.60 

96,000 

I>eeember, 

13,800 

47 
61 

42 
61 

4b.  89m. 

Decided. 

676.T1 

12.86 
4.73 

811.67 

0.40 
7.66 

0.6627 

62.00 
80.46 

167,000 

Average, 

66,800 

lb.  12m. 

- 

261.81 

362.72 

10.9221 

5,224,000 
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Effluent  of  Filter  No.  84. 

[FUU  per  100,000.] 


Quan- 
tity 
Applied. 

Gallons 

per  Acre 

Daily 

for  Six 

Days  in  a 

Week. 

Tbxpbra- 

TDBB. 
Dbo.  F. 

Lenitthof 

Time 

Sewage 

Remained 

on 
Snrfkoe. 

Hoars  and 
Mloates. 

Afpkabavgi. 

AmcoxiA. 

i 

1 

NlTBOOBV 

a 

a 
m 

1 

a 
o 

o 
Z 

S 

1 
I 

1 

i 

1 

s 

1 

■ 

m 

s 

i 

s 

b   m!. 

18»7. 

• 

S 

|5 

May,     . 

197,000 

58 

68 

lh.20Di. 

Great. 

.62 

176.88 

1.97 

162.90, 

0.12 

0.0040 

1 

8.73 

1,880,000 

June,    . 

111,000 

63 

67 

8h.  8m. 

Decided. 

.67 

207.20 

1.29 

201.20  0.04 

0.0004 

8.20 

2,204,000 

July,     . 

95,000 

72 

76 

21i.  6m. 

Great. 

• 

214.67 

2.09 

199.70,  0.06 

o.oooo; 

1 

6.87 

7,860,000 

August, 

64,000 

71 

70 

7h.  2m, 

Great 

• 

116.67 

2.04 

180.60, 

0.77 

8.0000    9.43 

21.6667,  15.05 

'I 

5,207/MO 

Sept.,    . 

25,000 

67 

68 

aom. 

Decided. 

.64 

140.00 

1.24 

199. 60' 

0.01 

756,000 

Oct.,     . 

16,000 

62 

67 

22m. 

V.  alight. 

.41 

213.00 

1.06 

376.75, 

0.16 

28.  r.iWOl  34.00 

1 
31.0000  29.00 

48,000 

Nov.,    . 

14,000 

62 

47 

47m. 

V.  slight. 

.98 

204.00 

1.14 

602.60 

1.96 

00,000 

Deo.,     . 

12,800' 

47 

62 

\ 

42 
61 

2h.43m. 

Slight. 

.68 
.65 

518.67 

4.68 
1.98 

613.00 

0.05 
0.40 

7.6670 

14.00 
14.29 

88,500 

Ay.,  . 

66,800 

2h.  13m. 

- 

234.93 

298.13 

12.1048 

1 

2,122,000 

•  Yellow. 

Sewage  applied,  }  gallon  of  regular  sewage  plus  )  gallon  of  urine  six  times  a  week.  May  11  to  26;  | 
gallon  of  regular  sewage  plus  \  gallon  of  urine  six  times  a  week,  May  27  to  July  10 ;  I  gallon  of  regular  eev- 
age  plus  I  gallon  of  urine  plus  800  cubic  centimeters  of  hay  infusion  six  times  a  week,  July  20  to  Aagoat  6; 
8-16  gallon  of  regular  sewage  plus  1-16  gallon  of  urine  plus  \  gallon  of  hay  infusion  three  timea  a  week, 
August  7  to  September  8;  \  gallon  of  urine  plus  I  gallon  of  hay  infusion  three  timea  a  week,  September 
4  to  20;  1-16  gallon  of  urine  plus  1-16  gallon  of  hay  infusion  three  times  a  week,  September  21  to  Ootober 
12;  2-24  gallon  of  urine  plus  1-24  gallon  of  hay  Infusion  three  times  a  week,  Ootober  13  to  N'ovember  3; 
i  gallon  of  urine  three  times  a  woek,  November  4  to  December  27.  Surface  raked  1  inch  deep  twice  each 
week  from  May  11  to  June  22,  and  once  each  week  from  June  23  to  December  27.  July  16  to  10,  experi- 
ment interrupted  by  freshet.    September  3,  surface  raked  4  inches  deep,  and  Ootober  13,  8  inchea  deep. 


Filter  JSTo.  88. 

This  filter  contains  5  feet  in  depth  of  a  mixture  of  sand  of  an  effec- 
tive size  of  0.23  millimeter  and  iron  filings,  the  proportion  being  1 
part  by  volume  of  iron  to  2  parts  of  sand.  The  filter  was  put  in 
operation  the  first  week  of  July,  and  sewage  applied  at  the  rate  of 
70,000  gallons  per  acre  daily.  Nitrification  became  active  within 
a  short  period,  and  the  efiiuent  of  the  filter  was  of  a  very  satisfactory 
quality.  The  rate  of  operation  was  increased  during  October  and 
again  during  November,  making  the  average  rate  for  the  year  89,400 
gallons  per  acre  daily.  At  this  rate  the  efiiuent  has  been  of  a  quality 
that  would  be  expected  from  a  new  sand  filter,  and  the  presence  of 
the  iron  within  the  filter  has  apparently  had  no  effect  upon  the  puri- 
fication obtained. 
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Effluent  of  Filter  No.  88. 


Qoan- 

1  TiMPimA.- 

Illy 
Applied. 

TORB. 

Length  of 

Dbo.  F. 

Time 

^ii^^ 

flewage 

Remained 

on 

1807. 

Oallont 
per  Acre 

1 

Daily 

Sarfaee. 

for  SIX 

s 

__^ 

Days  In  a 
Week. 

1 

0 

e 

Mlnntei. 

July,  . 

70,000 

72 

65 

7m. 

Angnat, 

70,000 

71 

70 

8m. 

September,  ' 

70,000 

67 

72 

2m. 

October, 

06,000 

67 

60 

10m. 

November, . 

115,000 

47 

56 

17m. 

December, . 

115,600 

45 
60 

50 
62 

10m. 

Average, 

89,400 

8m. 

APPB4X4ltCB. 


s 


6 


V.Blivht. 
V.alUht. 
V.  alight. 
V.  alight. 
None. 
V.  alight. 


.07 
.18 
.15 
.24 
.09 
.14 


.15 


.  Ammohia. 

•d 

o 

e 

• 

g 

I 

2 

£ 

< 

i.6000 

.0840 

.4350 

.0290 

1.1000 

.0160 

,.2000 

.0160 

.6300 

.0190 

.0507 

.0080 

.3208 

.0208 

e 

i 

g 


6.67 
8.94 
7.12 
9.88 
9.30 
4.29 


NiTBOOBK 
AS 


s 
5 


7.70 


0.32 
3.31 
8.17 
3.46 


.0160 
.0805 
.0050 
.0125 


8.32.0115 
2.00.0048 


2.60 


.0140 


6 

a 


1 

•■  %i 

■•J 

«  a 

^5 


i 


.07  1800,000 


.12 
.06 
.08 
.12 
.12 


.10 


15,800 

2,000 

2,750 

1.000 

400 


60,800 


Seven  ponnda  6  onnces  of  aewage  applied  six  timea  a  week,  Jaly  20  to  October  18;  12  poonda  of 
■ewage  alx  tlmea  a  week,  October  14  to  Deoember  81.    Sarfaoe  raked  8  inchea  deep  once  each  week. 

Straining  through  Coke  ^followed  by  Double  Filtration  through  Sand. 

Coke  Strainer  B  and  Filters  Noa.  92  and  93. 

This  combination  of  a  coke  strainer  with  two  sand  filters  has  been 
described  quite  fully  on  page  424.  The  following  tables  show  the 
rate  of  operation  of  the  strainer  and  filters,  together  with  the  results 
of  the  analyses  of  the  efiiuent.  As  has  been  stated  on  the  pages 
referred  to,  this  scheme  is  really  a  double  straining  of  sewage,  fol- 
lowed by  filtration  through  the  lower  sand  filter.  The  upper  sand 
filter  acted  as  a  strainer  without  nitrification  during  the  period  of  its 
operation.  The  filters  were  stopped  during  December,  owing  to  the 
fact  that  it  had  been  amply  demonstrated  by  this  time  that  the  scheme 
was  not  a  feasible  or  economical  one  in  sewage  purification.  These 
filters  contained  sand  of  an  effective  size  of  0.43  millimeter. 


Effltient  of 

Coke  Strainer, 

Qaan- 

tliy 
Applied. 

Oallona 

per  Acre 

Dally 

for  Hlx 

Days  In  a 

Week. 

r 

Tbkpbkatube ' 
Obo.  F.       1 

Appbabavcb. 

AXMOVIA. 

• 

e 

s 

g 

6.29 

11.26 

6.58 

5.29 

7.86 

NiTBOOBH 
AS 

• 

1 

s 

1 

1 

o 

1 

i 
1 

i 

i 

1 

o 

f, 

2.38 
4.55 

•2.88 
•2.78 

8.16 

ALBinCINOID. 

1 

1 

li 

1807. 

t 

.8240 
.7825 
.5867 
.5400 

r 

e 

.1700 
.3875 
.3333 
.2800 

^ 

September, 
October,    . 
November, 
December, 

8,676,000 
2,209.000 
2,045,000 
4,293,000 

1 

66 

57 
49 
49 

1 

62 
69 
48 
47 

Decided. 
Great. 
Great. 
Great. 

.98 
.97 
.68 
.59 

.81 

.02 

.06 
.06 
.04 

i 

.0058 
.0117 
.0047 
.0020 

1.70 
3.90 
4.03 
3.50 

3.28 

1 

1,828,000 
4,813,000 
2,U7S,000 
1,500,000 

Avenge, 

8,278,000 

I 

i      55 

54 

- 

.5588 

.2927 

.04 

.0061 

2,804,000 
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Effluent  of  Filter  No.  92. 

[Part*  per  100,000.] 


Qaan- 

Uty 
Applied. 

Gallon! 

per  Acra 

Daily 

Ibr  Six 

Daya  in  a 

Week. 

Tbxpbbaturb 
Dbo.  F. 

Appbaravos. 

Amxovxa. 

• 

s 

i 
g 

8.60 

10.74 

7.81 

6.35 

8.25 

NiTBoour 

AS 

S 

p 
■ 

1 

c 

I 

M 
0 

0 

2 

a 

1M7. 

1 

2 

• 

a 

1 

1 

1 

a  • 

1 

2 

• 

1 

8 

•** 

M 

e  a 

September, 
October,   . 
November, 
December, 

804,000 

675,000 

786,000 

1,078.000 

62 
60 
48 
47 

62 
64 
60 
46 

Decided. 
Great. 
Great. 
Great. 

0.83 
0.82 
1.21 
0.60 

0.84 

8.22 
4.85 
8.67 
8.08 

.8073 
.4060 
.4167 
.8700 

.12 

.21 
.24 
.12 

.17 

.0790; 

.0210' 

.0077 
.0053; 

.0268 

1.48 
1.88 
2.43 
1.61 

1.213,000 

1.103,090 

1,268,000 

478,000 

Average,   . 

820,000 

64 

66 

- 

3.71 

.3748 

1.84 

1 

1,086,000 

Filter  started  September  2.  Twenty^ineh  tank  24  feet  high,  bottom  perforated  with  i-lnch  bolea, 
4  Inch  apart,  18  Inches  of  aaod  over  gravel  uoderdralns.  September  16  to  October  0,  sarfaoe  raked  1 
Inch  deep  daily;  October  10  to  December  81,  snrfaee  raked  8  Inches  deep  daily;  November  6, 8  Inches 
of  land  removed ;  December  2, 1  Inch  of  sand  removed ;  December  15, 8  inches  of  sand  removed. 


Effluent  of  Filter  No.  93. 

[Parts  per  100,000.] 


Qnan- 

AppUed 

Gallona 

per  Acre 

DallT 

for  8Tx 

^^7e£'' 

Tbxpbbatubb. 
Dko.  F. 

ArPBAHAMOB. 

AmioinA. 

• 

1 

10.65 

10.06 

0.15 

6.82 

8.02 

1 

NlTBOOBlI 

AS 

i 

o 
e 

1 

O 

1 

1897. 

1 

s 

6 

S 

1 

1 

• 

1 

1 

1 

95 

m 

1 

M 

.s 

is 

GQ 

September,    . 
October, 
November,    . 
December,     . 

787,000 
474,000 
607,000 
885,600 

62 
64 
60 
46 

62 
61 
40 
46 

1  Decided. 
Decided. 
Great. 
Great. 

.48 
.44 

.48 
.60 

.48 

2.41 
8.04 
2.08 
2.04 

.2187 
.1665 
.1403 
.1647 

.1708 

0.07 
1.01 
1.80 
1.28 

1.50 

.3720 
.1125 
.1227 
.1600 

.1068 

1.26 
0.80 
1.00 
1.00 

1.04 

465,000 
878,000 
340,000 
826^000 

Average, 

676,000 

66 

66 

- 

2.80 

876,000 

Twenty-two  inch  tank,  24  feet  high,  with  faneet  In  bottom.  Twelve  Inches  of  sand  over  gravel 
nnderdrelns.  Effluent  of  Filter  No.  02  falla  on  the  surface  of  Filter  No.  OS  after  dropping  24  feet 
through  the  air.  Surface  raked  1  inch  deep  on  the  following  dates :  October  6,  26,  November  18, 80, 
December  6, 10, 13, 16, 16  and  27.    December  16, 1  inch  of  sand  removed. 


Filler  m.  95. 

Filter  No.  95  coDtains  i\  feet  in  depth  of  ashes  from  the  combus- 
tion of  soft  coal,  and  was  put  in  operation  during  the  last  part  of 
October.  The  rate  of  filtration  maintained  has  been  lOO^OOO  gallons 
per  acre  daily,  with  the  results  shown  by  the  following  table :  — 
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EffluerU  ofFiUer  No.  96. 

[ParU  per  100,000.] 


1897. 


Sfovembtft    • 
Daeember,     . 

Average, 


Quan- 
tity 
Applied. 

Oallons 
per  Acre 

OalW 

for  Six 
Diiys  In  a 

Week. 


]00,000 
100,000 


100,000 


TKMPaKATUIB. 

Dbo.  F. 


£ 


47 
46 


M 


a 

0 

S 


40 

47 


48 


Appbabaics. 


None. 
None. 


None. 


i 
S 


.04 
.02 


.03 


AXMOHIA. 

NiTBOOBK 
AS 

« 

S 

o 

i 

S 

1 

8.78 

1 

i 

.8488 

.0X13 

8.88 

.0467 

.0800 

.0107 
.0160 

6.63 

7.16 

1 

2.24 

2.79 

.0014 

.1807 

.0241 

s 

a 
■ 
a 

6 

S 

bt 

o 


.10 
1.07 


I 


!.oo 


2 


14,000 
678 


7,837 


Sewage  applied,  6  gallona  lU  Umea  a  week  from  October  7  to  December  81.    fiurfaoe  raked  3  inehea 
deep  onee  each  week. 
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FILTRATION  OF  WATER. 


The  investigations  upon  the  purification  of  water  by  sand  filtration 
have  been  continued  throughout  the  year.  Ten  experimental  sand 
filters  have  been  in  operation,  and  a  large  number  of  chemical  and 
bacterial  analyses  of  the  water  applied  to  and  the  effluent  from  these 
filters  has  been  made.  To  five  of  the  filters  Merrimack  River  water 
has  been  applied,  and  to  the  remainder,  water  has  been  applied  which 
has  been  made  more  polluted  than  the  river  water,  either  by  adding 
a  small  proportion  of  sewage  or  allowing  bacterial  growths  to  take 
place  within  it  before  filtration. 

Besides  determining  the  efficiency  of  the  filters  in  the  usual  man- 
ner by  analyses  showing  the  percentage  of  organic  matter  and  the 
total  number  of  bacteria  removed  during  filtration,  special  tests  have 
been  begun  to  show  the  percentage  removal  of  B.  colt  communis ^  the 
characteristic  sewage  bacteria,  always  present  in  Merrimack  River 
water  and  of  course  present  in  larger  numbers  in  the  water  rendered 
more  polluted  by  the  addition  of  more  sewage  than  the  river  water 
contains.  The  efficiency  in  this  respect  of  continuous  and  intermit- 
tent filters  is  being  particularly  studied,  and  also  the  efficiency  of 
the  Lawrence  city  filter,  2.5  acres  in  area,  which  supplies  the  city 
with  filtered  water.  Only  the  Lawrence  filter  results  in  this  line  of 
work  are  given  in  this  report,  it  being  thought  better  to  wait  until 
more  results  from  the  experimental  filters  were  obtained  before 
publishing.  The  study  of  the  efficiency  of  the  Lawrence  city  filter 
from  a  hygienic  stand-point  has  also  been  continued,  and  a  table  is 
given  showing  its  effect  upon  the  typhoid  fever  death-rate  of  the  city 
of  Lawrence. 

Application  or  Bacillus  Prodigiosus. 

Bacilhis  prodigiosus  has  been  mixed  with  the  water  applied  to 
filters  Nos.  3B,  7A,  8A,  68,  69,  79  and  90  at  different  periods 
from  July  to  November.  The  general  plan  of  the  experiments  has 
been  the  same  as  in  previous  years.     This  mixture  has  been  applied 
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to  the  filters  in  the  proportion  of  1  part  of  solution  in  85,000  parts 
of  applied  water,  at  intervals  of  one  hour  for  ten  hours  daily  for 
six  days  in  the  week,  as  follows :  to  filters  No.  3  B,  7  A  and  8  A 
from  July  20  to  October  1 ;  to  filters  Nos.  68  and  69  from  July  20 
to  October  27  ;  to  Filter  No.  86  from  July  20  to  September  27  ;  to 
Filter  No.  79  from  August  23  to  September  20 ;  to  Filter  No.  90 
from  October  1  to  October  27. 

Numerous  examinations  of  the  efiiuents  have  been  made  to  de- 
termine whether  this  germ  passed  through  the  filters.  In  addition 
to  the  regular  methods  of  examination,  roll  cultures  in  four  liter 
bottles  (see  annual  report  of  the  Board  for  1895,  page  597)  were 
made  from  time  to  time.  By  this  method,  50  cubic  centimeters 
of  the  water  could  be  examined  at  one  time ;  but  in  no  case,  when 
so  examined,  was  the  germ  found,  although  occasional  colonies 
appeared  on  the  plates. 

The  following  table  gives  the  number  present  in  the  water  applied 
to  the  filters,  and  the  number  found  in  the  various  efiiuents  is  given 
with  the  tables  giving  the  total  number  of  bacteria  of  all  kinds 
found  in  the  effluents.  It  will  be  seen  that  all  the  filters  removed  a 
much  greater  percentage  of  this  germ  than  of  the  river  bacteria. 


Average  Number  per  Cubic  Centimeter  of  Bacillus  Prodigioaus  in  Applied  Water 

for  Ten  Hours  Daily,  1897. 


DAT  or  Mona. 


1. 
2, 
8. 
4. 

«. 
T, 
8. 

10. 
11* 
12. 
13, 
M. 
16. 


« 

- 

902 

- 

106 

801 

- 

n 

626 

- 

60 

874 

- 

82 

- 

- 

282 

- 

- 

24 

24 

- 

- 

86 

- 

108 

180 

- 

85 

- 

- 

47 

- 

- 

118 

- 

- 

141 

- 

- 

224 

- 

- 

- 

47 

1,844 
687 

687 
900 
618 
866 

811 
141 

767 

617 

962 

1,800 

8,082 
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Average  Number  per  Cubic  Centimeter  of  Bacillus  Prodigiasus  in  Applied  Water 

for  Ten  Hours  Daily,  i^P 7— Concluded. 


DAT  OF  MOZTTH. 


September. 


!«. 

IT, 
M. 
W. 
20. 
21, 
22. 
28. 
24. 
26, 
26. 
27, 
28, 
29, 
80. 

81, 


- 

50 

997 

- 

271 

8U 

- 

488 

625 

- 

488 

- 

05 

1.888 

745 

180 

480 

248 

05 

- 

637 

184 

483 

1,072 

180 

448 

405 

- 

506 

661 

118 

566 

- 

12 

1.160 

566 

50 

566 

472 

47 

- 

1,227 

84 

1.074 

757 

50 

844 

- 

14U 

610 
2,106 
1,280 


2,024 
820 

1,800 
1,005 
1,404 


Filtration  op  Merrimack  River  Water. 

The  largest  experimental  filters  to  which  river  water  has  been 
applied  during  the  year  are  filters  Nos.  3  B,  7  A  and  8  A,  each  being 
^^  of  an  acre  in  area,  all  the  remaining  experimental  filters  de- 
scribed in  this  report  upon  water  filtration  being  ^ijl^^^^  of  an  acre 
in  area.  The  two  following  tables  present  the  average  chemical 
analyses  of  the  weekly  samples  of  river  water,  together  with  the 
daily  number  of  bacteria' contained  by  it. 

The  daily  average  number  of  bacteria  given  in  this  table,  and  in 
all  the  tables  showing  the  number  of  bacteria  present  in  the  efiluents 
of  the  experimental  filters,  is  the  average  of  at  least  two  and  some- 
times three  samples  collected  at  different  hours  of  the  day. 
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Monthly  Averages  of  Analyses  of  Canal  Water  {Merrimack  Siver). 

[PuiM  p«r  100,000.] 


Tempera- 
tore. 

Deg.  F. 

1 

AMMOHtA. 

• 
1 

i 

.24 
.17 
.16 
.12 
.08 
.00 
.18 
.16 
.26 
.88 
.26 
.21 

.19 

NiTBOOBV  AS 

a 

s 
• 
a 

o 

p 

1* 

s 

• 

1 

▲LBDMIVOID. 

i 

• 

1S97. 

• 

0 
1 

m  a 

|5 

JaDoary,     . 
Febraary,  . 
March,        .       , 
April, . 
May,  .       . 
Jane,  . 
July,  . 
Angnet, 
September, 
October,     . 
Noyember, . 
Deoember, . 

87 
86 
89 
48 
69 
04 
78 
68 
60 
68 
61 
47 

.46 

.80 
.48 
.66 
.48 
.42 
.66 
.47 
.84 
.88 
.68 
.60 

.46 

.0101 
.0078 
.0067 
.0066 
.0002 
.0081 
.0080 
.0028 
.0018 
.0020 
.0028 
.0012 

.0228 
.0198 
.0198 
.0182 
.0216 
.0168 
.0167 
.0108 
.0147 
.0147 
.0187 
.0128 

.0201 
.0168 
.0174 
.0172 
.0100 
.0148 
.0169 
.0162 
.0187 
.0106 
.0166 
.0111 

.026 
.014 
.015 
.010 
.014 
.016 
.018 
.020 
.024 
.029 
.024 
.010 

.0000 
.0000 
.0000 
.0000 
.0001 
.0000 
.0000 
.0000 
.0000 
.0000 
.0001 
.0000 

.47 
.39 
.48 
.47 
.49 
.46 
.66 
.42 
.88 
.28 
.64 
.60 

95 
96 
100 
100 
86 
08 
84 
78 
89 
78 
88 
98 

9,8a 

9,185 
8,059 
8,768 
6.S48 

8,712 
9,278 
8,821 
14,448 
12,685 
6.186 
4,980 

Ayerage,     . 

68 

.0042 

.0176 

.0166 

.019 

.0000 

.44 

86 

7.922 

Filter  No.  3B. 

Filter  No.  3  B  was  first  put  in  operation  in  September,  1893,  and 
the  results  obtained  from  it  up  to  Jan.  1,  1897,  have  been  published 
in  previous  reports.  The  filter  is  -^^  of  an  acre  in  area,  and  con- 
tained during  1897  approximately  45  inches  in  depth  of  sand  of  an 
efiective  size  of  0.23  millimeter,  and  was  operated  at  an  average  rate 
of  3,276,000  gallons  per  acre  daily.  It  is  an  intermittent  filter  and 
its  surface  is  uncovered  for  two  hours  each  day.  Operating  at  the 
rate  given  it  was  necessary,  in  order  to  remove  clogging  at  the  surface, 
to  scrape  from  the  filter  \  inch  in  depth  of  sand  twenty-three  times 
during  the  year,  the  dates  being  given  on  a  following  table,  showing 
the  volume  of  water  passing  between  each  scraping.  The  surface  of 
the  filter  was  spaded  4  inches  deep  on  March  11,  and  6  inches  deep 
on  June  21  and  November  18.  Always  after  scraping,  the  surface 
was  raked  to  a  depth  of  1  inch,  and  the  filter  filled  slowly  from  below 
with  filtered  water. 

Owing  to  the  fact  that  the  water  was  drawn  out  of  the  canal  from 
which  we  obtain  our  supply  of  Merrimack  River  water,  the  filter 
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was  out  of  operation  for  periods  varying  from  three  to  sixty  hours 
on  the  following  dates  :  January  5,  February  6,  27,  March  24,  April 
10,  May  12,  29,  June  5,  19,  26,  July  3, 10,  24,  31,  August  7,  14, 
21,  28,  September  4,  11,  18,  25,  October  2,  9,  16,  23,  30,  Novem- 
ber 20  and  December  4.  Owing  to  high  water  in  the  river,  the 
filter  was  out  of  operation  on  the  whole  or  parts  of  the  following 
days:  June  10,  11,  12,  13,  14,  15,  July  15,  16,  17,  December  15, 
16,  17,  18,  19  and  20.  This  filter  has  always  been  operated  inter- 
mittently, and  the  following  tables  present  the  average  chemical 
analyses  of  the  effluent,  together  with  the  daily  determinations  of 
the  number  of  bacteria  present  in  the  effluent  for  1897  :  — 


Average  Number  of  Bacteria  per  Cubic  Centimeter  in  the  Effluent  of  Filler  No,  3  J9, 

1897. 
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Filter  No.  7  A. 

Filter  No.  7  A  is  a  continuous  filter  and  was  first  put  in  opera- 
tion during  September,  1893,  and  the  results  obtained  up  to  Jan.  1, 
1897,  have  been  published  in  previous  reports.  This  filter  is  ^^ 
of  an  acre  in  area,  and  contained  during  most  of  the  year  1897 
approximately  20  inches  in  depth  of  sand  of  an  effective  size  of 
0.26  millimeter,  but  during  part  of  the  year  a  much  less  depth  of 
sand.  The  average  rate  of  filtration  for  the  year  has  been  3,654,000 
gallons  per  acre  daily.  In  order  to  maintain  this  rate  the  filter  has 
had  to  be  scraped,  and  \  inch  of  sand  removed,  eleven  times  during 
the  year.  The  dates  of  scraping,  together  with  the  volume  of  water 
passing  between  each  scraping,  are  shown  by  the  table  on  page  472. 
Besides  these  scrapings,  the  surface  was  spaded  over  6  inches  deep 
on  January  16  and  November  7.  It  was  also  raked  1  inch  deep  on 
February  4,  March  11,  June  3  and  July  2.  Aft^r  scraping,  the 
surface  was  always  raked  1  inch  deep,  and  the  filter  was  then  filled 
slowly  from  below  with  filtered  water. 

Upon  April  26  the  depth  of  sand  had  become  so  reduced  by  the 
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many  scrapings  that  the  filter  was  refilled ;  that  is,  15  inches  of  clean 
Band  were  mixed  with  the  remaining  sand  in  the  filter  in  the  follow- 
ing manner :  above  the  gravel  underdrains  were  placed  2  inches  of 
the  coarse  sand  always  placed  over  the  finer  gravel ;  above  this,  15 
inches  of  new  sand ;  then  2  inches  of  mixed  clean  and  dirty  sand ; 
and  above  this,  7  inches  of  the  sand  previously  in  the  filter.  Filtered 
water  was  applied  slowly  from  below  after  this  reconstruction ,  and 
the  filter  allowed  to  stand  covered  with  water  for  twenty-four  hours 
before  filtration  was  started.  The  filter  was  out  of  operation  on 
account  of  low  water  in  the  canal  or  high  water  in  the  river  upon 
the  same  dates  during  the  year  that  were  given  in  the  description 
of  the  operation  of  Filter  No.  3  B.  The  following  tables  give  the 
average  chemical  analyses  of  the  effluent  of  this  filter,  together 
v^ith  the  results  of  the  daily  determinations  of  the  number  of  bacteria 
present  in  the  effluent  for  1897  :  — 

AvercLge  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Fitter  No.  7  A^ 

1897. 
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Effluent  of  Filler  No  7  A. 

[Parta  p«r  100,000.] 


Quantity 

of 
Effluent. 

Qallont 

per  Acre 

Dally. 

txhpkhatuxb. 
Dbo.  F. 

1 

1 

o 

.40 

Amxokia. 

• 

s 

.24 

NlTBOOKH 
A8 

Oxygen 

Conaomed. 

4c 

II 

•5 

1897. 

Applied 
Water. 

1 

1 

Alba- 
mlnold. 

1 

s 

1 

S5I 

January,  . 

3,074,000 

87 

85 

.0049 

.0187 

.087 

.0000 

.88 

70 

501 

Pebraary, . 

8,265,000 

86 

84 

.85 

.0080 

.0142 

.19 

.023 

.0000 

.80 

77 

sn 

Ifaroh,      .       . 

2,040,000 

89 

88 

.84 

.0008 

.0116 

.15 

.014 

.0000 

.84 

82 

176 

April, 

1,748,000 

48 

41 

.46 

.0026 

.0122 

.14 

.056 

.0000 

.87 

88 

47 

May, . 

4,116,000 

60 

56 

.86 

.0019 

.0115 

.19 

.085 

.0000 

.88 

60 

768 

Jane,        • 

4,070,000 

64 

70 

.85 

.0018 

.0098 

.00 

.021 

.0000 

.84 

68 

47 

Jaly, . 

8,816,000 

78 

78 

.45 

.0024 

.0128 

.14 

.046 

.0000 

.44 

29 

44 

Angnat,     • 

4,208,000 

68 

78 

.87 

.0011 

.0107 

.11 

.021 

.0000 

.88 

46 

29 

September, 

4,806,000 

60 

68 

.19 

.0005 

.0078 

.21 

.084 

.0000 

.25 

80 

6S 

Oetober,    . 

8,078,000 

58 

58 

.19 

.0010 

.0077 

.87 

.081 

.0000 

.20 

'89 

100 

November, 

4,0M,000 

61 

45 

.88 

.0015 

.0115 

.27 

.041 

.0000 

.41 

76 

6S 

Deoember, 

6,050,000 

47 

84 

.42 
.86 

.0011 

.0088 

.21 
.19 

.022 

.0000 

.47 

86 

86 

Average,    . 

3,654,000 

68 

52 

.0019 

.0110 

.082 

.0000 

.85 

60 

3M 

Filter  No.  8  A. 

Filter  No.  8  A  is  a  duplicate  in  constraction  of  Filter  No.  3  B. 
It  is  -^-^  of  an  acre  in  area,  was  first  put  in  operation  in  September, 
1893,  and  during  1897  it  contained  approximately  45  inches  in  depth 
of  sand  with  an  effective  size  of  0.23  millimeter.  Filter  No.  3  B  is 
an  intermittent  filter,  however,  while  Filter  No.  8  A  has  always  been 
operated  continuously.  During  1897  the  average  rate  of  filtration 
has  been  4,247,000  gallons  per  acre  daily.  In  order  to  maintain 
this  rate,  the  surface  of  the  filter  has  been  scraped,  and  ^  inch  of 
sand  removed  at  each  scraping,  sixteen  times,  upon  the  dates  given 
on  the  table  on  page  471.  Besides  these  scrapings,  the  surface  of 
the  filter  has  been  spaded  6  inches  deep  June  21  and  November  4. 
Always  after  scraping,  the  surface  has  been  raked  to  the  depth  of  1 
inch,  and  the  filter  then  filled  slowly  from  below  with  filtered  water. 

The  filter  has  been  out  of  operation  on  account  of  low  water  in  the 
canal  or  high  water  in  the  river  upon  the  same  dates  mentioned  in 
the  description  of  the  operation  of  Filter  No.  3B.  The  following 
tables  give  the  average  chemical  analyses  of  the  ef3uent  of  this  filter, 
together  with  daily  determinations  of  the  number  of  bacteria  present 
in  this  efiiuent  for  1897  :  — 
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Average  Number  of  Bacteria  per  Cubic  Centimeter  in  the  Effluent  of  Filter  N0.8A, 

1897. 
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28 

16, 

01 

40 

72 

82 

87 

64 

- 

- 

- 

- 

17 

0 

14 

28 

- 

16,    . 

116 

44 

68 

20 

- 

80 

- 

- 

64 

0 

44 

0 

17 

28 

- 

IT,    , 

- 

66 

68 

24 

26 

17 

- 

- 

68 

0 

11 

0 

- 

17 

18,    , 

76 

68 

76 

- 

14 

18 

- 

« 

16 

0 

10 

0 

Ill 

18 

19, 

76 

118 

81 

- 

16 

28 

- 

- 

- 

- 

- 

- 

18 

12 

». 

82 

122 

06 

82 

20 

- 

12 

0 

26 

0 

127 

0 

16 

62 

40 

21,    . 

00 

- 

- 

66 

26 

- 

18 

0 

48 

0 

28 

0 

0 

- 

06 

22.    , 

80 

104 

118 

66 

24 

- 

20 

0 

- 

- 

18 

1 

18 

61 

88 

a, 

118 

81 

78 

48 

- 

86 

26 

0 

116 

0 

16 

0 

17 

26 

20 

24,    . 

M 

- 

70 

46 

28 

14 

17 

0 

12 

0 

10 

1 

- 

26 

26 

M, 

67 

64 

- 

- 

67 

21 

- 

- 

90 

0 

66 

0 

106 

- 

• 

28,    . 

61 

88 

87 

28 

20 

20 

78 

0 

10 

0 

- 

17 

16 

. 

2T,    , 

28 

84 

82 

42 

18 

- 

12 

0 

16 

0 

86 

0 

26 

60 

22 

M.    . 

40 

- 

- 

66 

11 

64 

24 

0 

27 

0 

0 

0 

10 

mm 

20 

». 

120 

- 

42 

18 

14 

18 

18 

0 

- 

- 

6 

0 

0 

0 

48 

80, 

124 

- 

48 

48 

- 

48 

16 

0 

88 

0 

6 

0 

10 

8 

24 

81.    . 

88 

86 

84 
80 

88 

21 
26 

28 

12 
26 

0 

17 
28 

0 

- 

24 

27 

10 

Ave 

intge 

» 

46 

- 

28 

468 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Effluent  of  Filter  No.  8  A. 

[Farto  per  100,000  ] 


Quantity 

of 
Effluent. 

Oallons 

per  Acre 

DaUy. 

Tkxpxxatubs. 
Dbo.  F. 

• 

I 

.88 

Ammohu. 

i 

1 

6 

.24 

NiTBOOXV 

Ozyten 

Gonsnmed. 

II 
2^ 

1M7. 

Applied 
Water. 

G 

1 

Albu- 
minoid. 

1 

s 

'Si 

Janaary,  . 

8,687,000 

87 

86 

.0041 

.0111 

.044 

.0000 

.86 

82 

es 

Febrnary,        • 

8,005,000 

86 

84 

.86 

.0020 

.0096 

.18 

.080 

.0000 

.20 

71 

66 

Marcui              • 

8,866,000 

80 

87 

.82 

.0020 

.0117 

.15 

.046 

.0000 

.82 

79 

09 

April,      ..       . 

4,681,000 

48 

62 

.20 

.0012 

.0004 

.11 

.026 

.0000 

.81 

74 

38 

May, .       .       . 

4.268,000 

69 

68 

.28 

.0017 

.0094 

.11 

.086 

.0000 

.81 

60 

S 

Jnne, 

4,080,000 

64 

70 

.85 

.0044 

.0006 

.10 

.021 

.0000 

.84 

60 

28 

July, . 

4,606,000 

78 

76 

.48 

.0020 

.0104 

.14 

.024 

.0000 

.41 

U 

25 

Angtiat,    . 

4,602,000 

68 

72 

.84 

.0007 

.0096 

.15 

.082 

.0000 

.86 

43 

28 

September, 

4,689,000 

60 

60 

.19 

.0008 

.0060 

.22 

.086 

.0000 

.22 

42 

45 

October,   . 

8,818,000 

68 

68 

.18 

.0010 

.0072 

.87 

.020 

.0000 

.19 

S3 

24 

November, 

6,008,000 

61 

44 

.43 

.0011 

.0119 

.27 

.082 

.0000 

.46 

75 

ST 

December, 

4,882,000 

47 

87 

.85 
.82 

.0007 

.0080 

.21 

.10 

.084 

.0000 

.86 

80 

98 

Average,    . 

4,247,000 

68 

63 

.0018 

.0096 

.081 

.0000 

.82 

60 

80 

Review  of  Results  obtained  during  1897  from  Filters  Nos.  3  Bj 

7  A  and  8  A. 

The  following  table  gives  the  average  chemical  analysis  for  the 
year  of  the  water  applied  to  these  filters  and  the  average  chemical 
analysis  of  their  effluents,  together  with  the  average  number  of 
bacteria  present  and  the  average  rate  of  filtration,  of  the  filters  in 
gallons  per  acre  daily  :  — 


Rate  of 
Filtration. 

Oallons 

per  Acre 

Dally. 

Turbidity. 

^ 

Ammokia. 

1 
.19 

NinoQKVAe 

■ 

B 

a 

|| 

S 

Is 

6 
& 

Alba- 
mlnold. 

i 
1 

s 

4i 

a— 

River  water,    .       •       .       . 

- 

Slight. 

.45 

.0042 

.0176 

.010 

.0000 

.44 

ijm 

Effloent  of  Filter  No.  8  B,      . 

8,276,000 

None. 

.85 

.0018 

.0100 

.19 

.082 

.0000 

.34 

n 

Efflaeot  of  Filter  No.  8  A ,     . 

4,247,000 

None. 

.82 

.0018 

.0096 

.10 

.031 

.0000 

.88 

» 

Efflaent  of  Filter  No.  7  A,     . 

8,654,000 

None. 

.86 

.0019 

.0110 

.19 

.082 

.0000 

.86 
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The  table  shows  that  the  two  filters  containing  the  greatest  depth 
of  sand  have  given  the  best  results,  both  from  a  chemical  and  bacterial 
point  of  view,  although  Filter  No.  7  A  containing  only  about  one- 
third  as  great  a  depth  of  sand  as  the  other  two  filters,  has  given  an 
effluent  containing  very  little  more  color  and  organic  matter  than  the 
effluent  of  the  deeper  filters. 

The  average  number  of  bacteria  in  the  applied  river  water  has  been 
7,922  i>er  cubic  centimeter,  the  highest  daily  average  occurring  in 
September,  when  14,448  bacteria  per  cubic  centimeter  were  found, 
and  the  least  number  in  June,  when  only  3,712  were  present  per  cubic 
centimeter.  The  average  number  of  bacteria  in  the  effluent  of  Filter 
No.  3  B  has  been  73  per  cubic  centimeter,  giving  an  average  bacterial 
efficiency  for  this  filter  of  99.08  per  cent.  The  effluent  of  Filter  No. 
7  A  has  contained  on  an  average  204  bacteria  [ler  cubic  centimeter, 
giving  an  average  bacterial  efficiency  for  the  year  of  97.43  per  cent., 
while  the  effluent  of  Filter  No.  8  A  has  contained  only  39  bacteria  per 
cubic  centimeter,  giving  an  average  bacterial  efficiency  of  99.49  per 
cent.  It  must  be  stated,  however,  that  Filter  No.  7  A  during  the 
seven  months  following  its  reconstruction  gave  an  effluent  contain- 
ing on  an  average  only  59  bacteria  per  cubic  centimeter. 

During  the  period  of  the  year  from  April  to  November  inclusive, 
the  average  efficiency  of  filters  Nos.  3B  and  8  A  was  nearly  equal, 
but  during  the  four  cold  months  of  January,  February,  March  and 
December,  the  efficiency  of  Filter  No.  8  A  was  greater  than  that  of 
Filter  No.  3B,  which,  being  operated  intermittently,  had  its  surface 
exposed  to  the  cold  each  day ;  the  highest  average  number  of  bac- 
teria per  cubic  centimeter  for  any  of  these  three  months  in  the 
effluent  from  Filter  No.  8  A  being  69,  while  the  highest  average 
number  of  bacteria  in  the  effluent  from  Filter  No.  3  B  for  any  month 
was  152. 

Volume  of  Water  passing  through  Filters  Nos.  3B^7A  and  8  A 

between  Times  of  Scraping. 

The  average  rate  of  filtration  of  Filter  No.  3  B  for  the  year  has 
been  3,276,000  gallons  per  acre  daily  ;  of  Filter  No.  7  A,  3,654,000 
gallons  per  acre  daily;  and  of  Filter  No.  8 A,  4,247,000  gallons 
per  acre  daily.  Filters  Nos.  7  A  and  8  A  are  continuous  filters, 
while  Filter  No.  3  B  is  an  intermittent  filter;  that  is  to  say,  in  oper- 
ating Filter  No.  3  B  the  water  is  drawn  down  and  the  filter  allowed 
to  drain  to  such  an  extent  that  its  surface  is  uncovered  and  free  from 
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water  for  two  hours  daily.  Filters  Nos.  3 Band  8 A  contain  the 
same  depth  and  kind  of  sand,  namely,  approximately  45  inches,  with 
an  effective  size  of  0.23  millimeter,  while  Filter  No.  7  A  contains  20 
inches  in  depth  of  sand  of  an  effective  size  of  0.26  millimeter. 
Operating  at  the  rates  given,  it  has  been  necessary,  in  order  to 
maintain  this  rate  of  operation,  to  scrape  Filter  No.  3B  twenty- 
three  times  during  the  year,  Filter  No.  7  A  eleven  times  and  Filter 
No.  8  A  sixteen  times.  The  depth  of  water  over  the  surface  of  fil- 
ters Nos.  3  B  and  8  A  has  averaged  15  inches  for  the  entire  year. 
The  depth  of  water  over  the  surface  of  Filter  No.  7  A  has  varied 
from  time  to  time,  the  greatest  depth  maintained  being  from  Novem- 
ber 15  to  November  18,  27  inches,  and  the  least  depth  from  Novem- 
ber 19  to  December  1,  10  inches;  the  average  depth  for  the  year 
being  17  inches.  As  stated  before,  almost  the  entire  depth  of  sand 
in  Filter  No.  7  A  was  new,  clean  sand  placed  there  during  the  last 
part  of  April,  1897,  while  the  sand  in  filters  Nos.  3B  and  8  A  was 
placed  in  the  filters  during  September,  1893,  and  has  since  been  in 
continuous  use,  these  filters  having  had  no  period  of  rest  except  a 
few  days«  when  they  were  out  of  operation  from  time  to  time,  owing 
to  low  water  in  the  canal  or  high  water  in  the  river. 

On  referring  to  the  records  of  these  filters  for  the  year  1896,  we 
find  that  Filter  No.  7  A,  containing  sand  during  that  year  which  had 
been  in  use  for  four  years,  was  scraped  fourteen  times  during  its 
period  of  operation  of  nine  months  in  1896,  while  Filter  No.  8  A 
operating  at  approximately  the  same  rate  during  this  period  had  to 
be  scraped  only  eleven  times ;  the  comparison  of  the  two  years  op- 
eration of  Filter  No.  7  A,  show  plainly  the  greater  ease  with  which 
water  passed  through  the  clean  sand  present  in  the  filter  during  1897 
than  it  did  through  the  sand  which  had  become  more  or  less  clogged 
from  use  during  1893,  1894,  1895  and  1896.  On  comparing  filters 
Nos.  3  B  and  8  A  in  this  respect,  it  is  seen  that  the  continuous  filter 
was  scraped  many  less  times  during  the  year,  although  operated  at 
the  greater  rate.  It  can  be  said  moreover  that,  while  it  was  the  con- 
stant effort  to  operate  Filter  No.  3  B  at  a  rate  equal  to  8  A,  this  was 
impossible,  for  reasons  stated  on  page  516  in  the  report  of  1896. 
On  consulting  the  tables  it  will  be  found  that  very  varying  volumes 
of  water  pass  through  each  of  these  filters  during  periods  between 
scrapings,  owing  largely  to  the  different  character  of  the  water  ap- 
plied to  the  filters ;  that  is,  the  varying  quantity  and  quality  of  the 
matters  in  suspension  in  this  water  at  different  seasons  of  the  year. 
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Filter  No.  3B. 


Datb  or  80SAPIVQ. 

Actnal  Nambar 
ofOallona 

Uttered  betwaen 
HeraplDga. 

Namber  of 
Qallont  fllterad 

between 
Serapinga  (per 

Acre  of 
Fitter  SorCace.) 

Datb  or  flOBAnva. 

Actoal  Kamber 
of  Qallont 

fllterad  between 
Bcraplnga. 

Namber  of  . 
QaUont  flltand 

betwfen 
Serapinga  (per 

Aereof 
Filter  Baribee.) 

Jmn.      12, 

209,798 

41,969,600 

Jane     2, 

271.014 

64,882,800 

Jan.      i6,      . 

288,606 

47,721,200 

June  21, 

218,662 

42,710,400 

Feb.       6, 

906,066 

41,018,200 

July     1,       , 

147,898 

29,678,600 

Feb.      17,       . 

187,t02 

27,440,400 

Jaly    20,       . 

161,049 

80,200,800 

Ibreh    8, 

180,878 

87,976,600 

Avg.    4, 

166,841 

88,268.200 

Mareh     8, 

86,606 

17,101,600 

Ang.  26, 

262,867 

62,671,460 

If  areb  M, 

810,787 

62,167,400 

Sept.  22, 

296,849 

60,869,800 

Msreh  SO, 

87,488 

17,487,600 

Oet.    27,       . 

410,418 

82,088,600 

April      6, 

109,268 

21,868.600 

NoY.     8, 

118,618 

22,708,600 

April    28,       , 

822,872 

64,674,400 

Not.  18,       * 

108,919 

20,788,800 

M*y      6. 

206,806 

41,061,200 

Dec.  28, 

446,117 

89,028,400 

May      17, 

198,002 

80,618,400 

The  aurfaoe  waa  raked  1  Inch  deep  May  27  and  Jane  16,  and  apaded  over  to  tbe  depth  of  6  inebee 
Norember  18. 


Filter  No.  8  A. 


DATS  or  SoBAPiao. 


Jan. 

Jan.  28, 

Feb.  9, 

Feb.  28, 
Marcb  16, 

April  17, 

May  12, 

May  26, 


1S»7. 

6, 


Aelaal  Namber 
of  OaUone 

filtered  between 
Serapinga. 


Namber  of 
Gallon*  filtered 

between 
Seraplnge  (per 

Aereof 
Filter  Surface.) 


762,496 
868,319 
276,817 
179,788 
264,249 
676346 
669,136 
241,680 


162,499,000 
70,668,800 
66,869,400 
86,966,400 
62,849,800 
186,269,000 
111,827,000 
48,816,000 


Datb  or  Sobapiho. 


AetiMl  Namber 
of  Galloni 

filtered  between 
Scraping*. 


Number  of 
Qallont  filtered 

between 
Seraplngc  (per 

Acre  or 
Filter  bar&cc.) 


1S»7. 

Jane  21. 

Ang.  19, 

Sept.  16, 

Oct.     6, 

Oet.   26, 

Not.    4, 

Deo.  14, 

Deo.  22, 

877,066 
1,066,889 
467,784 
408,161 
806,766 

99,696 
891,066 

26,621 


76,411.200 

211,167,800 

08,646,800 

80,682,200 

61,868,200 

19,080,200 

178,218,200 

6,824,200 


The  aarfaoe  waa  apaded  orer  6  ioohea  deep  Norember  4. 
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Fitter  No.  7  A. 


Datb  or  ScxAPiRO. 

ActQAl  Namber 
ofOaliont 

filtered  between 
Scmplogt. 

Nnmber  of 
Oailont  filtered 

between 
Seraplnff*  (per 

Acre  of 
Filter  Borfacc.) 

DATS  OP  SCBAPIKO. 

Actual  Nnmber 
of  Gallon* 

filtered  between 
Scraplnga. 

Nomberof 
Oallonk  filtered 

between 
Bcraptnica  (per 

Acre  of 
Filter  ^arfBce.) 

1897. 

Jan.    16, 

March  16, 

May    27,        .       . 

July    21, 

Aug.    10, 

Aag.  81, 

499,682 
928,886 
826,047 
700,291 
886,922 
872,674 

99,918,400 

184,677,000 

166.009,400 

140,068,200 

67,184,400 

74,614,800 

1897. 

Sept.  28, 

Oct.   19, 

Not.    9, 

Nov.  17,        .       . 

Dm.  11,        .       . 

468.292 
844,718 
864,829 
108,063 
404.881 

98,668,400 
68,948,600 
70,966JB06 
21,612,600 
80,866,200 

The  anrface  waa  raked  1  Inch  deep  Febrnary  4,  March  1,  June  28  and  July  2.  It  waa  apaded  over  6 
inehea  deep  November  17. 

The  Effect  upon  Bacterial  Efficienct — reckoned  bt  Per- 
centages— OF  Increased  Numbers  of  Bacteria  in  the  Ap- 
plied Water. 

It  is  customary  to  show  the  results  of  the  operation  of  a  filter  bj  a 
calculation  of  the  percentage  of  bacteria  removed  from  the  applied 
water  by  that  filter.  It  is  more  satisfactory,  however,  to  know  the 
actual  number  of  bacteria  present  in  the  effluent.  A  study  of  the 
results  obtained  for  the  year  from  the  three  filters,  a  brief  account  of 
which  has  just  been  given,  shows  that,  while  the  highest  number  of 
bacteria  in  the  applied  water  occurred  in  September  and  the  lowest 
number  in  June,  yet  with  filters  Nos.  3  B  and  8  A,  containing  the 
same  depth  of  sand,  rather  better  percentage  results  were  obtained 
during  September  than  during  June,  showing  that,  with  these  filters 
and  with  the  kinds  of  bacteria  which  we  find  in  the  applied  water, 
the  increase  of  bacteria  to  the  number  shown  by  the  highest  average, 
namely,  14,448  per  cubic  centimeter  in  September,  had  no  efifcct  upon 
decreasing  the  average  percentage  removal  of  bacteria  from  the  ap- 
plied water  although  the  actual  number  of  bacteria  found  in  the  efflu- 
ent of  each  filter  was  twice  as  great  in  September  as  it  was  in  June. 

Two  experiments  upon  this  point,  by  which  the  bacteria  in  the 
applied  water  were  increased,  are  as  follows :  in  one  case  the  in- 
creased number  of  bacteria  was  accomplished  without  increasing 
the  organic  matter  in  the  water,  and  in  the  other  case  the  organic 
matter  was  slightly  increased.  These  two  experiments  were  made 
with  filters  Nos.  43  and  90. 
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Filter  No.  43. 

Filter  No.  43  was  first  put  into  operation  during  1893,  and  con- 
tainedy  during  1897»  3  feet  in  depth  of  sand  with  an  effective  size  of 
0.26  millimeter.  Up  to  September  1  the  water  applied  to  this  filter 
was  untreated  Merrimack  River  water,  that  is,  water  of  exactly  the 
same  character  and  containing  the  same  numbers  of  bacteria  as  the 
water  applied  to  the  filters  already  described,  and  contained  to  that 
date  an  average  7,500  bacteria  per  cubic  centimeter.  The  average 
rate  of  operation  of  the  filter  up  to  September  1  was  4,500,000 
gallons  per  acre  daily. 

Beginning  September  1,  the  river  water,  before  being  applied  to 
the  filter,  was  allowed  to  stand  in  a  galvanized*iron  tank,  the  sides 
of  which  were  exposed  to  their  entire  depth  to  the  sun's  rays  and 
the  generally  high  temperature  of  the  months  of  August  and 
September.  To  the  water  in  this  tank  was  also  applied  a  species 
of  bacillus  known  as  B.  Ramosus,  The  application  of  this  bacteria 
and  its  growth  in  the  water,  together  with  the  multiplication  of  the 
kinds  of  bacteria  already  in  the  water,  increased  the  total  number 
to  such  an  extent  that  during  the  following  six  weeks  the  average 
number  in  the  water  applied  to  the  filter  was  74,700  per  cubic 
centimeter,  or  about  ten  times  as  many  as  during  the  earlier  period 
from  May  1  to  August  15.  During  the  first  period,  the  average 
number  of  bacteria  present  in  the  effluent  of  the  filter  was  85  per 
cubic  centimeter,  thus  giving  an  average  bacterial  efficiency  for  the 
filter  of  98.88  per  cent.  During  the  period  of  application  of  in* 
creased  numbers  of  bacteria,  the  number  in  the  effluent  averaged 
224  per  cubic  centimeter,  a  number  nearly  three  times  as  great  as 
previously  found  in  the  effluent ;  but,  owing  to  the  greatly  increased 
number  in  the  applied  water,  the  average  bacterial  efficiency  of  the 
filter  for  the  second  period,  reckoned  as  percentage  of  bacteria 
removed,  was  increased  to  99.70  per  cent.  The  tables  showing  the 
daily  determinations  of  the  number  of  bacteria  in  the  applied  water 
during  September  and  in  the  effluent  during  the  entire  period  of 
operation  follow.  Details  of  the  operation  of  the  filter  during  the 
year  are  as  follows :  — 

The  surface  was  scraped  and  approximately  0.35  of  an  inch  of 
sand  removed  upon  the  following  dates :  June  3,  July  20,  August 
3, 13,  27,  September  17  and  29.  September  8,  the  rate  was  reduced 
to  3,000,000  gallons  per  acre  daily.     Owing  to  low  water  in  the 
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canal,  the  filter  was  out  of  operation  upon  the  following  dates: 
May  12,  29,  June  5,  19,  26,  July  3,  10,  24,  31,  August  7,  14,  21, 
28,  September  4,  11,  18  and  25. 


Average  Number  of  Bacteria  per  Cubic  CerUimeter  in  Water  Applied  to  Filter 

No.  43  during  September, 


1. 
a, 

4, 

«. 

T, 

8. 

0. 

10, 

11. 

18, 
18, 

16. 


DAT. 


September. 


65,000 
M,000 
78,000 
00,000 


86,600 

46,800 

62,800 

182,600 


66,800 
60.800 
96,800 


Day. 


1«, 
IT. 
18. 

10. 
20, 

21, 
22, 

28. 
24, 
26, 
26, 
27, 


20, 
80. 


116,000 

111,500 

96,000 

86,500 

18,800 
62,000 
60,800 
80,800 
260,000 

90,600 
112,600 
106,000 

66,000 


Average  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  FiUer  No.  43. 


DAT. 


ICaj. 


Jane. 


July. 


August. 


Septonber. 


1. 

2. 

8. 

4. 

6. 

6. 

T, 

8. 

». 
10. 
11. 
12, 
18. 

14. 

16, 


- 

88 

- 

61 

- 

48 

2,500 

82 

8,000 

88 

1,000 

- 

6,400 

,126 

- 

80 

- 

15 

886 

78 

438 

46 

141 

48 

206 

- 

108 

28 

100 

21 

19 
16 
86 


110 
286 

77 

118 

10 

98 

82 

844 


198 
64 

106 

104 

87 

91 

88 
44 

43 
99 
48 
41 


60 


110 


116 
60 
84 


186 
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Average  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter  No.  43  — 

Concluded. 


DAT. 


May. 


Jane. 


July. 


Attgatt. 


SeplemlMr. 


1«. 
17, 

18. 
1«, 
M. 
«1. 
22, 

a, 

26. 
26. 

27. 
28. 

2», 

80, 

81. 


• 

80 

- 

42 

84 

28 

- 

81 

06 

17 

- 

28 

41 

21 

68 

- 

46 

- 

40 

200 

84 

62 

18 

188 

81 

81 

40 

- 

- 

27 

88 

807 

27 

26 

162 

828 

46 

88 

- 

148 

80 

60 

186 

100 

200 

- 

81 

68 

26 

72 

112 

86 

88 

118 

86 

- 

- 

118 

124 

187 

- 

- 

86 

120 

144 

661 
276 

284 
88 

170 
00 

886 
186 

460 
480 
888 

224 


Ftlier  No.  90. 
Upon  August  31,  Filter  No.  90,  coDtaiuing  2  feet  in  depth  of 
sand  with  an  effective  size  of  0.23  millimeter,  was  put  into  opera- 
tion, filtering  river  water  at  the  rate  of  3,500,000  gallons  per  acre 
daily.  This  filter,  after  the  end  of  the  period  of  biological  con- 
struction, gave  an  effluent  containing  no  more  bacteria  per  cubic 
centimeter  than  we  should  expect  to  find  in  the  effluent  of  a  new 
filter  of  this  depth  and  character  of  sand,  operating  at  the  rate 
named.  Beginning  November  1,  a  small  volume  of  sewage  was 
added  to  the  applied  water,  enough  to  increase  the  average  number 
of  bacteria  from  about  9,000  to  26,000  per  cubic  centimeter.  Of 
course,  the  addition  of  the  sewage  slightly  increased  the  amount  of 
organic  maCter  present  in  the  applied  water,  and  hence  undoubtedly 
a  more  efficient  deposit  of  gelatinous  organic  matter  gathered  in  the 
upper  few  inches  of  the  sand  in  the  filter.  Owing  to  this,  although 
the  applied  bacteria  had  been  increased  three-fold,  the  number  in  the 
effluent  was  decreased  during  this  month,  as  shown  by  a  following 
table  ;  thus  differing  from  the  action  of  Filter  No.  43,  when  increased 
numbers  of  bacteria  were  added  without  appreciably  changing  the 
amount  of  organic  matter  in  the  water  applied. 
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Operating  at  the  rate  given  and  with  the  quality  of  water  de- 
scribed, it  was  necessary  to  scrape  the  surface  of  Filter  No.  90  and 
remove  approximately  0.3  of  an  inch  of  sand  upon  October  6,  19,  27, 
Novembers,  13, 17  and  28.  The  following  tables  give  the  chemical 
analyses  of  the  ef&uent  of  the  filter,  together  with  the  number  of 
bacteria  present  each  day  in  the  effluent.  During  December  the 
filter  was  used  for  another  experiment,  as  will  be  explained  on 
page  486. 

Average  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter  No,  90 1 

1897. 


September. 

OOTOBKB. 

NoTember. 

Bat  of  Morth. 

Water 

B.  PltMllgl- 

D6CCDClbtf» 

Bacteria. 

Oiua. 

I,*.       •••**• 

62,000 

254 

0 

911 

M 

2.      < 

80,000 

185 

0 

99 

60 

s.     , 

46.000 

. 

. 

82 

.   6« 

*.      . 

10.400 

841 

1 

97 

97 

6.      . 

. 

108 

0 

165 

> 

«.      . 

_ 

148 

1 

145 

66 

7,      , 

7.B00 

80 

1 

- 

61 

8.      . 

2,800 

56 

1 

154 

&4 

».      . 

3,600 

117 

0 

8U 

84 

10,      . 

8,200 

« 

— 

101 

76 

11.      . 

900 

893 

0 

128 

63 

12.      , 

. 

477 

0 

195 

. 

18,      , 

8,900 

74 

0 

78 

54 

u.    . 

3,800 

182 

0 

• 

172 

16,      , 

2,000 

100 

0 

118 

15t 

16,      , 

1,400 

736 

0 

76 

7S 

17, 

1,050 

•. 

- 

50 

66 

18,      , 

400 

838 

a 

55 

61 

1».      . 

. 

159 

0 

72 

. 

20.      . 

1,700 

172 

0 

81 

78 

21. 

650 

818 

0 

« 

100 

22. 

691 

152 

0 

198 

47 

23.      . 

217 

410 

0 

103 

148 

«. 

264 

. 

. 

217 

182 

26.      . 

1           *       4 

158 

183 

1 

• 

• 

26.      , 

. 

138 

1 

269 

« 

27,      , 

839 

99 

0 

111 

69 

28. 

218 

69 

0 

- 

71 

29,      , 

218 

841 

0 

256 

68 

80, 

888 

143 

0 

148 

64 

81.      . 

" 

™ 

" 

^ 

69 

Effluent  of  Filter  No.  90. 

[Parts  per  100,000.] 


Quantity 

of 
Effluent. 

OalloM 

p«r  Acre 

Dally. 

tsmpbratcbb. 
Dbg.  F. 

1 

1 
.26 
.28 
.54 
.29" 

.84 

AMMOmA. 

i 

1 

.29 
.87 
.80 
.41 

1 

NlTBOOKH 
AS    • 

Oxygen 

Consumed. 

Bacteria  per 
Coble   Centi- 
meter. 

1807. 

Applied 
water. 

1 

i 

Albu- 
minoid. 

■ 

S 

1 

September. .       . 
October,      . 
November,  . 
December.  •       .       . 

8,148,000 
3.957,000 
5,398.000 
8.295,000 

60 
58 
51 
58 

64 
54 
42 
52 

.0041 
.0038 
.0078 
.0007 

.0116 
.0098 
.0140 
.0073 

.034 
.035 
.087 
.116 

.0000 
.0000 
.0005 
.0000 

.80 

.26 
.66 
.26 

818 

167 

81 

Average. 

3,950,000 

66 

68 

.0041 

.0107 

.84 

.068 

.0001 

.84 

140 
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Intermittent   and   Continuous    Filtration    of    Water    more 

POLLUTED    THAN    MeRRIMACK    RiVER    WaTER. 

In  the  report  of  the  Board  for  1896,  a  summary  was  given  of  the 
results  obtained  from  three  years  and  three  months'  operation  of 
filters  Nos.  3  B  and  8  A,  the  most  important  water  filters  which  have 
been  in  operation  at  the  station  for  the  past  ten  years.  This  sum- 
mary seemed  to  show  that,  with  water  containing  no  more  organic 
matter  than  that  flowing  in  the  Merrimack  River,  and  always  con- 
taining a  considerable  percentage  of  dissolved  oxygen,  as  the  river 
water  does,  continuous  filtration  is  fully  as  successful  and  effective 
as  intermittent  filtration. 

The  results  of  the  present  year,  already  given  on  previous  pages, 
seem  to  confirm  those  published  in  the  summary  in  last  year's  report. 
The  continuous  filter  has  certainly  removed  a  greater  percentage  of 
the  total  number  of  bacteria  in  the  river  water  than  has  the  inter- 
mittent filter. 

During  1896  two  filters  were  started  to  learn  what  results  could 
be  obtained  by  continuous  and  intermittent  filtration  of  water  more 
polluted  than  the  Merrimack  River  water.  Interesting  results  ob- 
tained from  these  filters  were  published  in  last  year's  report,  and  the 
filters  have  been  continued  in  operation  during  1897.  The  following 
tables  give  the  average  chemical  analyses  of  the  water  applied  to 
these  filters  and  the  average  daily  number  of  bacteria  contained  in 
this  water.  A  study  of  the  tables  and  a  comparison  with  the  table 
showing  the  average  analyses  of  Merrimack  River  water,  presented 
on  page  462,  will  show  that  the  water  applied  to  these  filters  has 
contained  nearly  two  and  one-half  times  as  much  organic  matter 
determined  as  albuminoid  ammonia  as  the  river  water,  and  that  the 
free  ammonia  averaged  .1400  of  a  part,  as  compared  with  .0042  of 
a  part  in  the  river  water.  The  organic  matter  determined  as  oxygen 
consumed  was  only  very  slightly  increased,  the  bacteria  were  fully 
twenty-five  times  as  great  in  the  polluted  water  as  in  the  river 
water,  and  the  amount  of  dissolved  oxygen  present  in  this  water  as 
it  ran  upon  the  filter  averaged  70  per  cent,  of  that  necessary  for 
saturation. 
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Average  Analyses  of  Water  applied  to  Filters  Nos,  68  and  69. 

[Parte  per  100,000.] 


Tempera- 
ture. 

Dcg.  F. 

i 

AKBfOiriA. 

B 

.55 

NITSOOBIT 

Oxygen 

Consomed. 

Per  Cent,  of  Dis- 
solved Oxygen. 

1 

1 

ALBUmVOID. 

A0 

O.. 

1 

1 

Bacteria  per 
Gentimetef 

1807. 

• 

1 

a 

January,  . 

87 

.45 

.1883 

.0547 

.0487 

.084 

.0018 

.55 

- 

108,781 

February, 

85 

.42 

.1670 

.0460 

.0885 

.40 

.081 

.0028 

.44 

- 

204,082 

Mareh,      . 

80 

.44 

.1055 

.0505 

.0410 

.48 

.086 

.0027 

.50 

- 

150,277 

AprU, 

48 

.61 

.1558 

.0447 

.0858 

.86 

.028 

.0012 

.54 

00 

158.472 

May, .       . 

ftO 

.45 

.1800 

.0400 

.0880 

.47 

.028 

.0018 

.54 

57 

184,800 

JaiM, 

64 

.45 

.1887 

.0688 

.0488 

.86 

.085 

.0017 

.58 

67 

144,076 

July,. 

78 

.60 

.1080 

.0500 

.0840 

.47 

.028 

.0022 

.60 

45 

265,462 

Angvat,    • 

68 

.58 

.1700 

.0525 

.0860 

.60 

.025 

.0008 

.55 

52 

284,404 

Beptember, 

60 

.86 

.2777 

.0250 

.0180 

.84 

.024 

.0008 

.86 

67 

167,056 

October,    . 

68 

.80 

.0082 

.0206 

.0178 

.84 

.016 

.0004 

.82 

75 

62.877 

November, 

51 

.42 

.0864 

.0201 

.0216 

.52 

.045 

.0004 

.41 

60 

104,217 

December, 

47 

.50 
.46 

.0508 

.0228 

.0182 

.88 
.45 

.OU 

.0007 

.41 

86 

115,404 

ATorage,    < 

68 

.1441 

.0415 

.0818 

.080 

.0014 

.48 

70 

160,641 

FUtera  Nos.  68  and  69. 

Filter  No.  68  was  first  pat  in  operation  on  May  18»  1896^  and  it 
has  contained  during  1897  approximately  45  inches  in  depth  of  sand 
with  an  effective  size  of  0.23  millimeter.  This  filter  was  operated 
as  a  continuous  filter  daring  1897  up  to  August  25.  From  that  date 
until  the  end  of  the  year  it  was  operated  as  an  intermittent  filter ; 
that  is,  its  surface  remained  uncovered  four  hours  daily  from  August 
25  to  November  10,  and  two  hours  dailv  from  November  11  to 
December  31 ;  the  filter  being  allowed  to  drain  as  thoroughly  as  it 
would  during  the  time  that  the  surface  was  free  from  water.  Refer- 
ring to  the  table  showing  the  character  of  the  water  applied  to  this 
filter,  it  will  be  seen  that  the  organic  matter  in  it  was  considerably 
greater  during  the  first  eight  months  of  the  year  than  during  the 
four  remaining  months,  and  the  same  can  be  said  in  regard  to  the 
number  of  bacteria  present.  The  average  analyses  of  the  applied 
water  for  these  two  periods  are  as  follows :  — 
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[Farta  pw  100,000.] 


i 

6 

AMKOinA. 

1 

S 

.47 
.41 

NXTROOBH 
AS 

Oxygen 

Consamed. 

Per  Cent,  of  Dis- 
solved Oxygen. 

S 

9 

1S07. 

1 

▲LBUMIirOID. 

■ 

1 

S 

Rscteris  per 
Centlmetsi 

» 

1 

a 

1 

January  to  August,  Inelnslve,     • 
Beptember  to  Deoepber,  Inclusive,     . 

.47 
.41 

.1622 
.1161 

.0600 
.0279 

.0388 
.0206 

.029 
.082 

.0018 
.0006 

.63 
.40 

62 
78 

211,768 
113,888 

It  will  be  seen  from  these  averages  that  during  the  last  four 
months  of  the  year  the  water  still  contained  very  much  more  organic 
matter  than  the  river  water,  and  the  bacteria  present  exceeded 
100,000  per  cubic  centimeter.  The  average  analyses  of  the  effluent 
of  the  filter  for  these  two  periods  are  as  follows :  — 


Rate  of 
Filtration. 

Gallons 

per  Acrs 

Daily. 

1 

AinioiriA. 

« 

B 

s 

s 

.61 
.48 

NiTSOGBM 
AS 

Oxygen 

Consamed. 

^1 

11 

Bacteria  per 
Ciibto    Centi- 
meter. 

1 

Albu- 
minoid. 

■ 

1 

• 

s 

January  to  August,  inclusive, 
September  to  December,  Inclusive, 

1,081,876 
1,460,400 

.41 
.20 

.1444 
.0209 

.0223 
.0119 

.019 
.072 

.0002 
.0000 

.87 
.29 

14 

eo 

8,049 
1,664 

These  averages  show  clearly  that  much  better  results  were  obtained 
when  the  filter  was  being  operated  intermittently,  although  the  rate 
of  filtration  was  greater  by  about  370,000  gallons  per  acre  daily  dur- 
ing the  period  of  intermittent  operation.  It  will  be  particularly 
noticed  that,  in  addition  to  the  better  results  obtained  in  regard  to 
the  removal  of  organic  matter  and  bacteria,  the  percentage  of  dis- 
solved oxygen  was  practically  the  same  in  the  effluent  as  in  the 
applied  water  during  the  second  period,  while  during  the  period  of 
continuous  operation  the  amount  of  free  oxygen  was  very  much  re- 
duced while  the  water  was  passing  through  the  filter. 

Referring  to  the  bacteria  in  the  water  applied  to  and  the  effluent 
from  this  filter,  it  will  be  seen  that  the  numbers  present  in  the  efflu- 
ent were  five  times  as  great  during  the  period  of  continuous  opera- 
tion as  they  were  during  the  period  of  intermittent  operation,  the 
bacterial  efficiency  of  the  filter  for  the  period  of  continuous  opera- 
tion being  96.2  per  cent.  For  the  entire  period  of  intermittent 
operation  the  bacterial  efficiency  of  the  filter  was  98.5,  and  if  we 
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omit  the  month  of  September,  when  the  filter  had  not  reached  the 
state  of  efficiency  which  it  finally  obtained  towards  the  end  of  the 
month,  it  will  be  seen  that  the  bacterial  efficiency  of  the  filter  was 
99.4  per  cent,  for  the  last  three  months  of  intermittent  filtration. 

Receiving  the  quality  of  water  which  it  has,  and  operated  at  the 
rates  given  in  the  table,  the  surface  of  the  filter  has  had  to  be  scraped 
and  approximately  0.3  of  an  inch  of  sand  removed  upon  the  follow- 
ing dates:  January  1,  15,  27,  February  12,  March  3,  22,  April  29 
and  August  13.  Subsequent  to  this  last  date,  instead  of  scraping 
the  filter's  surface  it  was  raked  to  the  depth  of  1  inch  at  times  of 
clogging,  and  on  the  following  dates :  September  14,  November  4, 
27  and  December  23. 

Filter  No.  69  was  first  put  in  operation  on  May  18,  1896,  and  has 
contained  during  1897  approximately  45  inches  in  depth  of  sand 
with  an  effective  size  of  0.23  millimeter ;  that  is,  it  was  a  duplicate  in 
regard  to  size  and  depth  of  sand  of  Filter  No.  68.  It  has  received 
during  the  entire  year  water  of  the  same  quality  as  that  applied  to 
Filter  No.  68,  but  has  been  operated  intermittently  instead  of  con- 
tinuously. As  a  result  of  this  method  of  operation  the  effluent  of 
the  filter  has  been  well  purified  from  a  chemical  point  of  view  during 
the  entire  year,  and  it  has  contained  as  an  average  55  per  cent,  of 
the  amount  of  oxygen  necessary  for  saturation  of  the  water.  The 
average  number  of  bacteria  in  the  effluent  for  the  year  has  been  613, 
giving  an  average  bacterial  efficiency  of  99.64  per  cent. 

Operating  the  filter  in  the  manner  described,  and  at  the  rate  given 
in  the  table,  it  has  been  necessary  to  scrape  the  surface  and  remove 
approximately  0.3  of  an  inch  of  sand  on  the  following  dates  :  Janu- 
ary 1,  12,  19,  27,  February  1,  22,  March  6,  19,  April  2,  23,  July 
14  and  November  4.  The  surface  was  raked  1  inch  deep  on  May  10, 
20,  June  17  and  November  26,  and  2  inches  deep  on  September  14. 
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Effluent  of  Filter  No.  68. 

[ParU  per  100,000.] 


18»7. 
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February, 
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April,       • 
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July, .       • 
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Quantity 

of 
Efflneot. 
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Effluent  of  FiUer  No.  69. 
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Filtration  of  the  Effluents  of  Filters  Kos.  68  and  69. 

The  efSuente  of  these  two  filters  have  been  applied  to  a  third  fil- 
ter, Filter  No.  79,  This  filter  contains  4  feet  in  deptb  of  sand  of 
8Q  effective  size  of  0.23  millimeter,  and  the  average  rate  of  filtration 
for  the  year  has  been  4,091,000  gallons  per  acre  daily.  The  bacte- 
rial results  obtained  during  1897  have  not  been  entirely  satisfactory, 
but  exceedingly  interesting.  The  water  applied,  having  already 
passed  through  the  sand  filters  Nos.  68  and  69,  has  had  removed 
from  it  the  organic  matter  essential  in  coating  the  sand  grains  of  a 
filter  to  a  certain  depth,  in  order  that  good  bacterial  efficiency  may 
be  obtained. 

The  following  tables  give  the  average  chemical  analyses  of  the 
effluent,  and  the  average  daily  number  of  bacteria  in  the  water  ai>- 
plied  to  and  the  efiluent  from  this  filter.  In  studying  the  table 
showing  the  number  of  bacteria  in  the  applied  water,  which,  as  has 
been  stated,  was  the  combined  effluent  of  Fillers  Nos.  68  and  69,  it 
will  be  noticed  that  the  average  daily  number  is  much  greater  than 
shown  by  the  tables  giving  the  average  daily  numbers  of  bacteria  in 
the  effluents  of  the  two  filters.  The  reason  of  this  was  that,  before 
being  applied  to  the  third  filter,  the  effluents  were  stored  for  a  period 
of  several  hours  each  day  during  a  portion  of  the  year  in  a  wooden 
tank,  and  during  the  remainder  in  a  galvanized-iron  tank.    On  account 
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of  this  storage  there  was  a  very  marked  growth  of  bacteria  in  Uie 
filtered  water.  The  reason  of  this  growth  is  not  entirely  understood, 
but  a  large  number  of  experiments  have  been  made  to  determine  the 
cause. 

Orowth  of  Bacteria  in  Filtered  Water. 

The  effluent  from  the  Lawrence  city  filter,  when  pumped  into  the 
reservoir,  contains  a  certain  small  number  of  bacteria,  and  samples 
taken  from  the  reservoir  show  at  most  only  a  slight  increase  of 
numbers  as  compared  with  the  number  present  when  the  water  enters 
the  reservoir ;  that  is,  when  filtered  water  is  stored  in  a  large  body, 
the  numbers  of  bacteria  decrease  rather  than  increase.  When  the 
filtered  water  from  our  two  small  filters,  however,  was  stored  in  a 
tank  which  would  hold  only  about  70  gallons,  there  was  a  very  great 
increase  in  the  numbers  of  bacteria.  It  was  thought  that  the  reason 
of  this  increase  was  not  by  a  growth  in  the  water  itself,  but  by  a 
growth  along  the  sides  and  bottom  of  the  tank  amongst  the  bacteria 
which  became  attached  to  the  sides  and  bottom,  and  experiments  were 
made  to  determine  whether  this  theory  was  true  or  not.  For  this  pur- 
pose a  series  of  bottles  of  different  sizes,  varying  from  a  half-pint  bottle 
to  a  carboy  holding  12  gallons,  were  filled  on  a  number  of  different 
occasions  with  filtered  water,  the  numbers  of  bacteria  present  when 
the  bottles  were  filled  being  ascertained,  and  daily  samples  being 
collected  from  each  bottle,  and  the  numbers  of  bacteria  present 
determined.  While  these  experiments  were  in  some  respects  con- 
tradictory,  yet  generally  the  bottles  having  the  greatest  side  area, 
compared  with  the  volume  of  water  contained,  showed  the  greatest  in- 
crease day  by  day  in  the  numbers  of  bacteria  present.  Even  though 
in  some  instances  the  number  of  bacteria  present  in  the  larger  bot- 
tles after  several  days'  growth  equalled  the  number  present  in  the 
water  contained  in  the  smaller  ones,  it  must  be  remembered  that  all 
the  bottles  used  in  these  experiments  held  a  very  small  volume  of 
water  as  compared  with  the  volume  in  a  reservoir;  and  besides, 
there  was  practically  no  decrease  on  account  of  sedimentation,  as 
may  be  the  case  in  the  city  reservoir.  The  bacteria  in  these  bottles 
of  firtered  water  grew  as  well  with  the  bottles  in  the  dark  as  when 
they  were  exposed  to  the  light.  Notwithstanding  this  growth  in  the 
storage  tank  the  filter  gave  an  average  bacterial  efficiency  for  the 
year  of  96.84  per  cent.  During  December  the  effluents  were  applied 
to  Filter  No.  90,  a  filter  containing  a  less  depth  of  sand  than  Filter 
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No.  79,  but  which  had  received  river  water  and  hence  had  a  coating 
upon  its  sand  grains.  This  filter  removed  a  greater  percentage  of 
the  bacteria  (see  page  476). 

Average  Daily  Number  of  B(tcteria  per  Cubic  Centimeter  in  Water  applied  to 

FiUer  No.  79. 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  79. 
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Effluent  of  Four  No.  79. 

(PwrU  per  100,000.] 


QnanUly 

of 
Effloent 

Oallona 

per  Acre 

Daily. 

Tkmpkratdbb. 
Dbo.  F. 

1 

.29 
.88 
.26 
.27 
.81 
.86 
.88 
.80 
.20 

.29 

Ammomia. 

.60 
.28 
.48 
.89 
.40 
.48 
.44 
.79 
.48 

.47 

UlTBOOBlV 
AS 

1 

8 

Per  Cent,  of  Dis- 
solved Oxygen. 

1807. 

4 

1 

1 

■ 

■3 

1 

S 

'Si 

o  a  o 

Jaoaary,  . 
February, 
Maroh,      .       . 
April,        .       . 
May, .       .       . 
June, 
Jnly,. 
Angnct,    • 
September, 

4,268,000 
4,202,000 
4,742,000 
4,610,000 
4,863,000 
8,061,000 
4,116,000 
8,906,000 
2,660,000 

48 
49 
60 
61 
60 
61 
71 
71 
61 

44 

48 
61 
62 
69 
60 
71 
69 
60 

.0068 
.0040 
.0022 
.0018 
.0022 
.0012 
.0020 
.0011 
.0010 

.0116 
.0128 
.0108 
.0107 
.0129 
.0096 
.0102 
.0097 
.0101 

.168 
.088 
.111 
.144 
.180 
.107 
.094 
.164 
.120 

.0001 
.0000 

.0000 
.0000 
.0002 
.0007 
.0000 
.0000 
.0000 

.28 
.86 
.20 
.29 
.84 
.84 
.81 
.81 
.26 

67 
68 

61 
44 
82 
64 

82 
60 
91 

296 
478 
190 
182 
269 
466 
826 
686 
897 

Average,    . 

4,001,000 

67 

67 

.0024 

.0109 

.117 

.0001 

.80 

68 

864 

Filter  Ko.  18  A. 

This  intermittent  filter  is  20  inches  in  diameter,  was  first  in  opera- 
tion in  1889  and  bas  been  operated  a  portion  of  each  year  since  that 
date.  It  contains  sand  of  an  effective  size  of  Q.48  millimeter,  and 
daring  1897  the  depth  of  sand  has  been  approximately  60  inches. 
It  was  kept  in  operation  during  1897  from  May  28  to  September  2 
inclusive.  Merrimack  River  water  was  applied  to  it,  and  the  average 
rate  of  filtration  maintained  during  this  period  was  4,651,000  gallons 
per  acre  daily.  Tables  showing  the  results  obtained  follow.  It  was 
not  necessary  to  scrape  the  filter  during  this  period  of  operation. 

Af>ercLge  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  18  A,  1897. 


DAT  07  IIOBTH. 

1 

% 

8, 

4. 

5 

6, 

7, 

« 


August. 


181 

48 

74 

92 

68 

94 

68 

- 

221 

- 

- 

m 

216 

89 

194 

48 

128 
87 
64 
88 

94 
66 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  18  A,  i^P7—  Concluded. 


DAT  or  MOSTB. 


May. 


June. 


Joly. 


Angnrt. 


9, 
10. 
11, 
12, 
18, 
14, 
16, 
16. 
17. 
18, 
1». 

ao. 


21. 


22. 
28, 
24, 
26, 
26, 
27. 
28, 
29. 
80, 

81, 


Average, 


88,600 
12,500 


1.900 


108 

116 
68 
126 
273 
608 
90 


183 

178 

98 

906 

61 
86 
42 
74 
82 
78 

208 
89 

45 
46 
81 
41 

876 
85 
87 


111 


Effluent  of  Filter  No.  18  A. 

[Parts  per  100,000.] 


18 
94 

91 
98 

99 


41 

152 

158 

94 

66 

106 

in 

68 

89 

80 

122 

20 


81 


9T 
102 
80 
86 
48 


US 


87 
108 

102 
91 
64 
22 
80 
74 

98 

46 


71 


Qaantlty 

of 
Effluent. 

Gallons 

per  Acre 

Dally. 

Tbmpkkatdu. 
Dko.  F. 

1 

.84 

AifiroinA. 

• 

1 

.14 

NlTBOOBH 
AS 

■ 

« 

'1 

1807. 

Applied 
Water. 

s 

1 

i 

• 

< 

1 

i 

•0 

Hi 

May,  • 

4,826,000 

59 

60 

.0016 

.0126 

.024 

.0000 

.88 

66 

. 

June,        • 

4.718.000 

64 

61 

.87 

.0009 

.0087 

.11 

.024 

.0000 

.39 

74 

lU 

July, . 

4,488,000 

78 

78 

.42 

.0018 

.0111 

.18 

.021 

.0000 

.44 

71 

81 

Anguet,    • 

4,578.000 

68 

70 

.86 
.87 

.0012 

.0100 

.18 
.14 

.025 

.0000 

.81 

09 

n 

Average,    . 

4.651,000 

66 

66 

.0014 

.0106 

.024 

.0000 

.88 

70 

88 
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Filler  M.  33  A. 

This  continuous  filter,  20  inches  in  diameter,  was  first  put  into 
operation  during  1892  and  has  been  operated  a  portion  of  each  year 
since  that  date.  It  contains  sand  with  an  effective  size  of  0.14  milli- 
meter, and  during  1897  the  depth  of  sand  has  been  approximately 
86  inches.  It  was  kept  in  operation  during  1897  from  April  30  to 
August  27,  inclusive.  Merrimack  River  water  was  applied  and  the 
average  rate  of  filtration  maintained  was  2,087,000  gallons  per  acre 
daily.  The  filter  was  scraped  but  once  during  this  period  of  opera- 
tion, on  July  31.    The  tables  showing  the  results  obtained  follow  :  — 


Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  33  A,  1897. 


DAT. 


May. 


Jane. 


J0I7. 


Angnst. 


1. 
2, 

S. 


ft* 

e. 
7, 

8. 

9, 
10, 
11. 
IS. 
IS, 

M. 
W. 
M, 

17, 
M. 
19. 
», 

ss. 


2.600 


16,000 
2,000 
8,000 


4,000 

172 

80 

88 

10 
80 

06 
88 
80 

61 
40 
46 

44 
88 


28 
41 
64 
41 
88 


8 

21 
48 

40 
70 

24 
22 
46 

02 
28 


80 
118 
08 
27 
17 


100 
18 

02 


187 

127 

68 

27 

26 

811 
121 
212 


87 
20 
80 
12 
100 
86 


24 

21 

7 

46 

88 

112 

87 
4 
48 
27 
112 
10 

88 

20 
48 

188 
178 


248 
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Average  Daily  Number  of  Bacteria  per  Cubic  Centimeter  in  Effluent  of  Filter 

No.  33  A,  I5P7  —  Concluded. 


DAT. 


May. 


Jane. 


Joly. 


26, 
2T. 

». 
80. 

81, 


Average, 


09 

98 

47 

80 

- 

65 

90 

172 

88 

81 

lis 

8 

- 

85 

86 

- 

- 

27 

- 

64 

74 

78 


Effluent  of  FUter  No.  33  A. 

[Parts  per  100,000.] 


Qaantlty 
of 

TBHrsaATUU. 
Dko.  F. 

Ammoria. 

HlTBOOXH 

AS 

a 

^1 

II 

5* 

1897. 

Efflaent 

Gallons 

per  Acre 

Dally. 

Applied 
Water. 

1 

IS      Color. 

i 

• 

s 

1 

O 
.14 

1 

■ 

Oxygen 
Conn 

•* 

mOB 

May, . 

1,883,000 

50 

61 

.0020 

.0006 

.027 

.0000 

.84 

68 

- 

June, 

1,884,000 

64 

62 

.86 

.0018 

.0077 

.11 

.028 

.0000 

.87 

54 

54 

Jaly, .       • 

2,586,000 

78 

78 

.41 

.0087 

.0128 

.11 

.018 

.0001 

.44 

28 

T4 

Angnat,    . 

1,806,000 

68 

72 

.85 
.86 

.0011 

.0009 

.18 
.14 

.018 

.0000 

.81 

18 

78 

Average,    . 

2,087,000 

66 

67 

.0020 

.0099 

.022 

.0000 

.87 

40 

69 

Filtration  through  Ashes,  Filter  No.  86. 

Filter  No.  86  was  first  put  into  operation  on  May  28,  1897,  and 
contained  48  inches  in  depth  of  coal  ashes.  Merrimack  River  water 
was  applied  to  it  at  an  average  rate  of  4,206,000  gallons  per  acre 
daily.  The  effluent  of  the  filter  has  been  clear  and  odorless,  and 
the  removal  of  organic  matter  from  the  applied  water  has  been  equal 
to  the  removal  obtained  by  the  best  of  our  sand  filters.  The  effluent 
is  slightly  harder  than  the  river  water.  The  bacterial  efficiency  of 
the  filter,  however,  has  not  been  equal  to  that  obtained  by  sand 
filters.  The  surface  of  the  filter  did  not  become  clogged  during  its 
period  of  operation.  The  tables  showing  the  chemical  and  bacterial 
results  obtained  follow :  — 
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Average  Daily  Number  of  Bacteria  per  Cubic  CerUimeier  in  Effluent  of  Filter 

No.  86, 1897. 


i» 


T, 

10, 

11, 

12. 
18, 

14. 
M. 
1«. 
17. 
18. 
W. 
^ 


25. 

SO, 
80, 
81, 


DAT  OF  MOXTH, 


6|  •        > 


I 


61,000 
104,400 


a 
o 


78,600 

180,800 

188,800 

02,000 

27,000 


207,000 
40,000 
10,200 
12,200 
18,200 
20,200 


4,200 
6,200 
4,800 
8,000 
2,400 
8,100 

11,100 
2,000 
1,700 
1,700 
600 
1,800 

7,800 
700 
607 


JCLT. 


I 

II 


207 
884 


568 
801 
826 
124 
148 

672 
104 
224 


200 

180 

82 

188 
207 
167 

128 
128 
118 
128 
148 
110 


.o 


0 
0 

1 

0 
0 

s 

0 
0 
0 
0 
0 


AUOD0T. 


00 

74 

106 

00 

204 

160 

218 
64 
117 
100 
101 
88 

445 
144 
146 
71 
142 
106 

760 
164 


140 
174 
188 


120 


(d 


0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

1 
1 
1 

4 
2 

2 
0 
1 
1 
2 
2 

4 
8 


Skptbmbbb. 


i 
1^ 


118 
114 
164 
148 


276 
842 
578 
1,116 
870 

808 
260 


681 
441 
214 

177 
116 
612 
286 
100 
171 

288 
166 
668 
286 


i 


3 


1 

0 

1 
1 


0 
0 
0 
0 

• 

0 
0 
0 
2 
1 
2 

8 
1 
12 
6 
8 
S 

4 

2 

0 
0 
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Effluent  of  Filter  No.  86. 

[PuU  p«r  100,000.] 


Qaantlty 

of 
Effluent. 

Gallons 

per  Acre 

Daily. 

Tbmpbkatuue. 
Dko.  F. 

■ 

i 

.87 
.41 
.86 
.24 

.86 

AmiOHXA. 

• 

9 

o 

.18 
.14 
.18 
.28 

.18 

NiTROOBir 
AS 

Oxygen 

Consnmed. 

«r3 

1897. 

Applied 
Water. 

i 

Albn- 
mlnold. 

1 

s 

• 

i 

s 

SB 

Jone, 
Jtily» . 
Aa^at,     . 
Beptember, 

4,822,000 
4,674,000 
4,646,000 
2,791,000 

64 
73 
08 
60 

62 
78 
71 
68 

.0061 
.0026 
.0009 
.0006 

.0129 
.0120 
.0098 
.0084 

.012 
.016 
.025 
.026 

.0021 
.0000 
.0000 

.0000 

.88 
.43 
.31 
.25 

41 
27 
29 
21 

2S4 

194 
841 

Average,    . 

4,200,000 

66 

67 

.0026 

.0108 

.020 

.0005 

.84 

80 

- 

Lawrence  City  Filter. 

The  filter  of  the  water-supply  system  of  the  city  of  Lawrence  is 
2.5  acres  in  area,  was  first  pat  into  operation  Sept.  20,  1893,  and 
its  construction  and  action  were  described  in  the  report  of  the  State 
Board  of  Health  for  that  year.  From  the  date  of  starting  this 
filter  ap  to  the  present  time  it  has  been  in  continuous  use,  and  not 
once  has  the  unfiltered  river  water  entered  the  reservoir  or  the 
service  pipes  of  the  city  water  supply. 

During  the  winter  of  1896-97  daily  bacterial  analyses  were  made 
of  samples  of  the  river  water  collected  at  the  pumping  station  and 
the  filtered  water  collected  at  different  parts  of  the  system.  The 
results  up  to  May  1  were  presented  in  the  annual  report  of  the 
Board  for  1896.  From  this  date  until  November  1  the  analyses 
were  made  once  each  week.  Beginning  November  1  daily  bacterial 
examinations  were  begun  and  continued  until  May  1,  1898.  The 
results  of  these  examinations  are  given  in  tables  beyond. 


B.  Coli  Communis. 

In  addition  to  determining  the  total  number  of  bacteria  per  cubic 
centimeter  in  the  effluent  of  the  filter,  determinations  of  the  presence 
or  absence  of  B.  coli  communis^  the  characteristic  organism  of  sew- 
age, have  been  made  in  400  samples  collected  at  the  pumping  station 
just  as  the  water  is  pumped  from  the  filter  to  the  reservoir.     This 
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germ  is  alvvays  present  in  large  numbers  in  the  river  water.  On 
only  six  occasions,  however,  has  its  presence  been  detected  in  the 
effluent  of  the  filter,  and  on  several  of  these  days  the  reason  of  its 
presence  was  apparent  on  account  of  deep  scraping  or  because 
pumping  tests  with  a  new  pump  were  being  made,  and  water 
pumped  was  being  allowed  to  run  back  over  the  floor  of  the  pump- 
ing station  into  the  filter  well. 

The  following  table  gives  the  typhoid  fever  death-rate  of  the  city 
for  six  years  previous  to  the  construction  of  the  filter,  for  the 
year  of  its  construction  when  filtered  water  was  used  for  three 
months,  and  for  the  following  years. 

In  connection  with  this  table  it  must  be  stated  that  supplies  of 
water  pumped  directly  from  the  canals  are  used  for  some  purposes 
in  the  mills  and  this  water  is  used  to  some  extent  by  the  operatives 
in  these  mills. 

Deaths  from  Typhoid  Fever  in  Lawrence,  1887-97. 


Tbam. 


Total 
Knmber 

of 
Death!. 


1887, 
1888, 
1880, 
1800, 
1801, 
1802, 
1808, 
1804, 
1806, 
1896, 
1807, 


47 
48 
66 
60 

60 
80 
84 
16 
10 
0 


Deaths 
per  10,000 

of 
Fopnlatlon. 


11.44 

11.80 

12.60 

18.44 

11.04 

10.62 

7.06 

4.76 

8.07 

1.86 

1.62 


PmSOIlS  WHO  MAT  HAVB  BBKM 
BXP08BD  TO  INFKOTIOM  — 


By 

drinking 

Canal  Water. 


While  LlTlng 
out  of  Town 
last  before  fall- 
ing Sick 
in  Lawrence. 


IS 
0 
2 


4 
2 

4 
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Bacteria  per  Cubic  Centimeter  in  River  and  Filtered  WcUer. 

[Weekly  examlDatlons,  May  to  October  inclusive.] 


May     8. 

16, 
22. 

2», 
Jone    5, 

12, 

-       19. 

26, 
Jaly    8, 

10. 

17, 

24, 

81, 
Aag.    7, 

14. 

21. 

28, 
Sept.    4, 

11, 
18. 
25, 
Oct.  2. 
0. 
1% 
28, 
80, 


Wbkk  xvdiko  — 


Ayerages, 


Merrimack 

Rirer 

Water. 


6,000 

6,000 

8,200 

4.700 

4.300 

7.100 

8.800 

8.400 

0,800 

6.000 

8,800 

4,800 

6.800 

6,400 

4,600 

2,800 

20.000 

11,700 

67,000 

8,800 

22,800 

18.600 

0.500 

10,600 

22,400 

10,800 


FiLTBBVD  WATBB  FBOK 


City  Filter. 


Beaenroir 
Ootlet. 


Tap  at 
City  Ball. 


Tap  at 

Experiment 

Btaikm. 


11,000 


86 
86 
40 
28 
81 

114* 
40 
48 

110 
88 

210t 
68 
86 
84 
22 
0 

220§ 
82 
68 

17811 
76 
87 
86 
12 
14 
60 


67 


62 

26 

68 

86 

86 

86 

06 

106t 

876 

852 

616 

266 

440 

47 

88 

119 

148 

86 

104 

162 

102 

74 

80 

41 

110 

84 


148 


42 

48 

28 

189 

115 

67 

60 

102 

428 

356 

872 

100 

206 

60 

76 

80 

108 

73 

40 

100 

108 

106 

87 

86 

100 

66 


128 


42 
84 

26 
88 
06 
61 
60 
46 
161 
14B 
173 
76 
68 
83 
4B 
47 
46 
67 
60 
74 
71 
80 
26 
67 
97 
74 


68 


*  Teats  OD  Barr  high.preesare  pamp;  water  taken  from  low^ervlce  pnmp,  which  waa  mn  at  fall 
speed,  fed  into  Barr  pump,  and  run  thence  on  floor  of  pumping  station  back  Into  pump  well. 

t  Masses  of  alg»  noted  floating  in  reservoir,  and  shortly  after  this  £,  Bamotut  became  common  in 
samples  from  reservoir,  city  hall  and  laboratory  tap. 

X  July  16-16,  high  water  in  river;  after  it  subsided  the  whole  of  filter  waa  scraped  in  one  day. 

§  Large  nnmber  of  bacteria  in  river  water;  also  a  large  portion  of  filter  scraped,  forked  and  sanded 
shortly  before. 

II  Sample  collected  at  12  o'clock  midnight  and  allowed  to  stand  in  engine  room  till  9  o'clock  next 
morning. 
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Daily  Bacterial  Besultt,  Latortnee  City  Water. 

[Baetaria  p«r  Cable  CantliiMter.] 


^      ^».«     .   ^ 

IH  FlLTSBBD  WATBB  FIOM 

Cofadttlon 
of 

Datb~18»7. 

In  Rtrer 
Water. 

City 
Filter. 

Bewnroir 
Outlet. 

Tapal 
CItyHalL 

Tap  at 

Ezpeilment 
Station. 

Sarfeoe 

whan 

Pnmpt  were 

Stopped. 

November  1,     . 

4.800 

16 

88 

81 

87 

CoTered. 

«.     . 

10,900 

14 

- 

87 

45 

CoTerad. 

8.     , 

5,000 

14 

- 

n 

41 

Drained. 

4,     . 

0.700 

87 

- 

62 

88 

Drained. 

«. 

10.900 

81 

- 

54 

57 

Covered. 

%     . 

7.800 

19 

- 

47 

76 

OoTered. 

T.      . 

- 

- 

- 

- 

- 

- 

8.      . 

5,800 

14 

45 

47 

40 

Covered. 

ft.      . 

7,700 

94 

- 

64 

87 

Covered. 

10,      . 

8.500 

88 

- 

88 

41 

Drained. 

11. 

5.800 

84 

- 

100 

41 

Drained. 

M,      . 

10,600 

5 

- 

52 

44 

Covered. 

13,      . 

8,100 

81 

- 

88 

84 

Covered. 

M. 

- 

- 

.- 

- 

- 

- 

w,    . 

7.80O 

16 

- 

41 

84 

Covered. 

15,      . 

5.600 

16 

- 

88 

50 

Covered. 

17. 

6.800 

18 

44 

48 

18 

Drained. 

18,      . 

0.600 

98 

- 

*    88 

44 

Drained. 

M.      . 

6.700 

21 

- 

87 

75 

Covered. 

w,    . 

5.800 

18 

.• 

88 

44 

Covered. 

M,      . 

- 

- 

- 

- 

- 

- 

82.      . 

6.700 

87 

84 

65 

89 

Drained. 

88,      . 

8,900 

80 

- 

85 

80 

Drained. 

84,      , 

7.800 

18 

- 

85 

88 

Covered. 

86.      . 

- 

- 

- 

- 

- 

- 

88, 

6,600 

80 

mt 

88 

25 

Covered. 

87. 

6.600 

80 

- 

27 

24 

Drained. 

88.      . 

- 

- 

- 

- 

- 

- 

88,      . 

5.900 

69 

84 

81 

15 

Covered. 

80.      . 

8.100 

10 

- 

15 

8 

Covered. 

Ayeragei,   . 

6,644 

27 

85 

48 

88 

- 
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JDaUy  Bcteterial  BeauUs,  Lawrence  Gily  Water. 

[Baetaria  p«r  CaUe  OanUmetor.] 


• 

V—    ^"^  »        -  -- 

Iir  FILTBBBD  WATXR  FSOK 

I 
Condltioo 
of 

DAra-18»7, 

In  BIrer 
Water. 

City 

niter. 

Betenrotr 
Oatlet. 

Tap  at 
City  Hall. 

Tap  at 

Expertment 

8Utlon. 

Sarfaea 

WEMIl 

Pumps  wete 
Stopped. 

Daoember  1,     . 

4,800 

10 

- 

26 

81 

Drained. 

s>    • 

4,600 

88 

- 

86 

28 

DraliMd. 

8.     . 

4,600 

21 

m 

27 

16 

CoTvred. 

4.     * 

4.600 

88 

- 

21 

22 

Corerad. 

ft.     . 

- 

- 

- 

- 

- 

- 

0,     . 

6,100 

10 

24 

20 

24 

Corerad. 

f,     . 

8,000 

9 

- 

24 

17 

Cohered. 

8.     . 

6.800 

10 

- 

10 

80 

Corerad. 

0.     • 

2,800 

26 

- 

07 

10 

OoT«red. 

10,     . 

7,700 

0 

- 

29 

21 

Oorerad* 

11,      . 

7,200 

22 

- 

86 

80 

Draiacd. 

12,     . 

- 

- 

- 

- 

- 

- 

18,     . 

8,000 

18 

84 

29 

41 

Drainad. 

14,     , 

6,800 

26 

- 

22 

20 

Draloed. 

16,     . 

6,000 

16 

- 

46 

21 

Ooverad. 

10,      . 

9,000 

1 

42 

- 

14 

28 

Corarad. 

17,     , 

7,800    1 

8 

- 

16 

20 

Covarad. 

18.     . 

4,800 

42 

- 

82 

7 

Oorarad. 

19,      . 

- 

*m 

- 

- 

- 

- 

90,     . 

9,200 

0 

40 

26 

22 

Covered. 

21,     . 

8,700 

86 

- 

20 

48 

Oovered. 

22,     . 

8,600 

17 

- 

14 

47 

Corerad. 

SB, 

2,400 

12 

- 

19 

16 

Covered. 

24,     . 

8,600 

16 

- 

86 

82 

Covered. 

26,     . 

- 

- 

■- 

- 

- 

- 

26»     . 

- 

- 

- 

- 

- 

.. 

27,     , 

6,600 

71 

90 

16 

20 

Covered. 

28,     . 

6,000 

24 

- 

28 

23 

Covered. 

20,     . 

7,000 

86 

- 

60 

86 

Drained. 

80,     . 

4,400 

46 

- 

26 

84 

Covered. 

81.     . 

2,600 

7 

1 

- 

8 

24 

Drained. 

AvwsgM, 

6,681 

1 

24 

1 

27 

26 

26 

- 
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Daily  BacUricU  ResuUs^  Lawrence  City  Water, 

[Bacteria  par  OdUo  Oantimeter.] 


DATS -ISM. 


Jaauary  1, 


%' 


4, 
ft, 

6. 


«. 


».. 


10. 


11. 
18. 
18. 
W. 
1*. 


IT, 

M 

» 

20, 

21. 

22, 

VSf  •••••• 

24 


25. 


20, 
27, 
28, 
20, 


81,. 
Areragea, 


In  RiTer 

Water. 


8,000 

7,200 
8,700 
36,100 
6,100 
2,800 
7,800 


6,000 
4,400 
6.100 
4,400 
6,100 
6,800 

26,600 
4,400 
2,700 
2,800 
7,100 
6,700 

8,800 
8,200 
4.000 
4,100 
4,400 
8,600 

7,800 
6,610 


IV  FiLTBBiD  Water  from 


CWy 

Filtar. 


ReierTofr 
Outlet. 


46 

lis 

126 

106 

48 

28 

10 

37 
10 
12 
28 
22 
66 

8 

14 
10 
10 
1ft 
68 


88 
66 

24 

42 


40 


80 


82 


68 


84 


46 


Tspat 
City  Hall. 


22 

32 
88 
60 
47 
21 
18 

76 
41 
60 
47 
22 
17 

10 
14 

12 

28 

8 

27 

48 

86 
66 
67 
67 
48 

16 
84 


Tap  at 

Ex  pertinent 
8Utlon. 


87 

27 
88 
86 

48 
81 
10 

28 
22 
27 
26 
26 
66 

16 
84 
16 
16 
14 
21 

80 
84 
44 

48 
48 
64 

70 


Condition 

of 

Sarfaoa 

when 

Pampi  wera 

stopped. 


Covered. 

CoTered. 
Covered. 
Drained. 
Covered. 
Drained. 
Covered. 

Covered. 
Drained. 
Covered. 
Drained. 
Covered. 
Drained. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
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Daily  Bacterial  BesuUs,  Lawrenae  (Hty  Water, 

[BMterfat  par  OaMe  CmtlaMtor.] 


V_     *^*  - .    - 

I] 

K>M 

1      €^  1       aaa  1 

K  FiLTBBBD  WATBS  Fl 

of 

1           ^^        ^ 

Datb-  IMS. 

In  ttlv«r 
Water. 

CtCy 

FUtcr. 

Rraenroir 

Outlet 

Tap  at 
Cl^Hall 

Tap  at 

Experiment 
Sution. 

,     Svftoe 
•       wben 
i  Pampaweie 
8lopp^ 

Febmary  l. 

- 

- 

- 

- 

71 

Coverad. 

«.       « 

- 

- 

- 

42 

86 

Oovcnd* 

8, 

4,500 

41 

- 

- 

2 

Oovarad. 

4.       . 

- 

- 

«• 

- 

81 

Oorered. 

6.       . 

8.800 

16 

- 

18 

86 

GoTcrtd. 

«•       . 

- 

- 

- 

- 

- 

- 

7,       . 

6,100 

40 

46 

24 

70 

Covered. 

8.       . 

4,000' 

82 

- 

18 

26 

Covered. 

•, 

8,600 

26 

m 

- 

16 

Uoveiea. 

10,       . 

A.700 

87 

- 

12 

10 

Ooveied. 

11.       . 

- 

- 

- 

76 

48 

Covered. 

12. 

6.800 

81 

- 

18 

68 

Drained. 

1», 

- 

- 

- 

- 

tm 

- 

14.        . 

4,000 

61 

66 

28 

24 

Covered. 

1«. 

- 

- 

- 

- 

28 

Covered. 

1«.       . 

8.600 

60 

- 

16 

18 

Drained. 

IT.       . 

- 

- 

- 

- 

U 

Covered. 

18.       . 

8,000 

61 

- 

80 

20 

Covered. 

w. 

10.800 

86 

- 

14 

8 

Drained. 

90.       . 

- 

- 

- 

- 

- 

- 

21.       . 

2.600 

67 

86 

28 

16 

Covered. 

«.       . 

- 

- 

- 

- 

- 

Covered. 

». 

4,000 

60 

- 

20 

86 

Covered. 

24.       . 

2.700 

106 

- 

42 

28 

Covered. 

2ft,        < 

4.000 

77 

- 

88 

T 

Covered. 

28. 

2,700 

84 

- 

24 

21 

Drained. 

•27,       . 

- 

- 

- 

- 

- 

- 

28. 

2,000 

17 

28 

84 

18 

Covered. 

AveragM.   . 

4.663 

46 

80 

28 

27 

- 

No.  34.] 


FILTRATION  OF  WATER. 


501 


DaUy  Bacterial  ReauUs,  Lawrence  CUy  Water. 

[BMterU  p«r  Cnble  CeDtlmetar.] 


Datb-IMS. 


March  1, 
2, 
8, 
4, 
5. 
«. 
T, 
8. 

10. 

11. 

12, 
18, 
14, 
16, 
18, 
IT, 
18, 
18, 
20, 

21. 
22, 
28, 
24, 
25, 
28, 
27, 
28. 
28, 
80, 
81, 


Average*. 


In  RiTer 
Water. 


8.100 
1.800 
2,800 
8,800 
12,800 


2,400 

2,700 
4.A00 
7.000 

8,800 
4,400 
5,700 
0,800 
2,800 
8,800 

2,500 
2,700 
5,400 
2,800 
1,800 
700 

2,000 
2,600 
1,200 
1,900 

8,748 


Iv  FiLTBBBD  Water  pbom 


City 

Filter. 


10 
80 
84 
58 
41 

80 
78 

27 
10 
40 

28 
15 
52 
14 
40 
21 

8 
S6 
22 
10 
72 

n 

25 

17 
18 
17 

84 


Keacnrolr 
Outlet. 


Tap  at 
City  Hall 


Tap  at 

Experiment 

Button. 


- 

14 

- 

28 

- 

10 

- 

51 

- 

51 

48 

86 

- 

20 

. 

87 

- 

48 

- 

48 

105 

187 

- 

120 

- 

187 

- 

110 

- 

102 

- 

188 

122 

04 

- 

80 

- 

88 

- 

10 

- 

86 

- 

24 

44 

a 

- 

28 

- 

17 

- 

11 

101 

02 

10 
28 
80 
28 

7 

27 
15 
84 

98 
60 
51 

47 
101 
81 
78 
60 
49 

27 
47 
81 
21 
24 


22 
81 
86 
24 

38 


Condition 

of 

Surface 

when 

Pnmp*  were 

Stopped. 


CoTered. 
Covered. 
Ck>vered. 
Covered. 
Covered. 

Covered. 
Covered. 
Covered. 
Drained. 
Covered. 
Covered. 

Covered. 
Draloed. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Drained. 
Covered. 
Covered. 
Drained. 
Drained. 

Covered. 
Covered. 
Covered. 
Covered. 
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Daily  Bacterial  Results^  Lawrence  Oily  Water. 

[Bacteria  per  Oublo  Centimeter.] 


AprU  1, 
2, 
8. 
4, 
5, 
6, 

7. 

8, 

9. 

10, 

11. 
12. 
13, 

14, 
16, 
18, 
IT. 
18. 

W, 
20, 

«1, 
.22, 

28. 
24, 
26, 
20, 
27. 
28, 
20, 
80, 


DAn-18»8. 


ATeragea, 


In  RlTer 
Water. 


4.600 
2,100 

2,400 
1,400 
700 
1,200 
1,200 
1,400 

1.800 

800 

2.800 

1,800 

2,eoo 

8,800 

2,800 

2,800 
1,100 
2,200 
6,400 

4,700 
4,600 

i,eoo 

1,800 
8,400 
1,100 

2,320 


IV  FlLTBUD  WaTBR  rBOM 


rity 
niter. 


16 
24 

10 
16 
10 
17 
17 
44 

7 
6 

18 
19 
26 
12 

84 


81 
22 
24 

42 
12 
80 

10 
88 

21 


Rcterrolr 
Outlet. 


128 


86 


66 


81 


64 


Tap  at 
City  UaU. 


21 
22 

46 

68 
67 
84 
27 
82 

22 
16 
40 
26 
28 
40 

87 

24 
16 
17 
10 

44 

26 
0 
14 
10 
27 

26 


Tap  at 

Experiment 

Station. 


14 
14 


42 
26 
16 
82 
0 

12 
11 
80 

4 
16 

8 

81 

18 

0 

10 

11 

26 
10 
23 
22 
18 
44 

10 


Coodttloo 

of 

9arfiee 

when 

Pom  pi  were 

Stopped. 


Covered. 
Corered. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Covered. 
Covered. 
Covered. 
Covered. 
Covered. 

Covered. 

Covered. 
Covered. 
Covered. 
Covered. 

Covered. 
Covered. 
Drained. 
Drained. 
Covered. 
Covered. 
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Monthly  Averages  of  Bcuterial  BesuUs  from  the  Lawrence  City  Water. 


MOVTH*. 


Bactbbia  pbb  Cdbio  Cbbtimbtbb  IV  Watkb  fbom 


BiTwr. 


Efflatnt 
at 

FUter. 


BaMnrolr 
Oatlet. 


City  Hall 
Tap. 


Experiment 

Sutlon 

Tap. 


1897. 

May  to  October,  inclaalTe, 


November, 
December, 

Jumary, 
February, 
March, 
April, . 


199S. 


Ayeragea, 


Per  cent  whleb  the  average  number  of  bacteria 
removed  waa  of  the  average  number  of  river 
bacteria,  . 


11,000 
0,644 
6,681 

6,619 
4,668 
6,748 
8,820 


6,781 


27 
24 

80 
46 

84 
21 


87 


M.86 


148 
86 
27 

46 

80 

101 

64 


128 
48 

26 

84 

28 
62 
26 


66 


08.66 


48 


W.16 


68 
88 

26 

88 
27 
88 

10 


86 


00.80 


The  following  tables  present  the  averages  of  th^  chemical  analyses 
of  the  river  water  at  the  filter  and  of  the  filtered  water  from  dif- 
ferent points  upon  the  system  :  — 

Merrimack  River  TTo/er  aa  it  flows  upon  the  Lawrence  City  Filter. 

[ParU  per  100,000.] 


Tempera- 
tare. 

DegTF. 

1 

AWMOKU 

« 

, 

NiTBOOBII  A8 

1 

« 

i 

ALBCmVOD. 

1 

S 

1997. 

■ 

1 

• 

1 

i 

a 

January,     . 

82 

.48 

.0086 

.0208 

.0188 

.20 

.028 

.0000 

.41 

1.8 

February,   , 

88 

.87 

.0186 

.0271 

.0218 

.81 

.016 

.0000 

.86 

1.4 

March, 

88 

.87 

.0000 

.0186 

.0170 

.10 

.018 

.0000 

.86 

1.0 

April,  • 

80 

.48 

.0044 

.0168 

.0146 

.14 

.011 

.0000 

.86 

1.1 

May,    . 

66 

.42 

.0064 

.0207 

.0177 

.07 

.011 

.0000 

.46 

1.0 

June,  . 

66 

.46 

.0061 

.0160 

.0148 

.00 

.000 

.0000 

.60 

1.2 

July,   .       . 

76 

.60 

.0061 

.0200 

.0106 

.16 

.000 

.0001 

.48 

1.1 

Augnat, 

70 

.68 

.0078 

.0217 

.0101 

.16 

.012 

.0001 

.40 

1.8 

September, . 

67 

.42 

.0126 

.02U 

.0182 

.82 

.018 

.0001 

.80 

1.0 

October,     . 

64 

.87 

.0181 

.0284 

.0170 

.40 

.016 

.0004 

.82 

1.6 

November, , 

43 

.66 

.0070 

.0221 

.0207 

.24 

.014 

.0008 

.66 

1.1 

December, 

88 

.62 

.0068 

.0160 

.0148 

.22 

.016 

.0000 

.02 

0.0 

Average 

•i 

61 

.46 

.0082 

.0208 

.0170 

.21 

.014 

.0001 

.46 

1.3 

504 


STATE  BOARD  OF  HEALTH.         [Pub.  Doc. 


Effluent  fi-om  Ike  City  Fdler. 

[Pkrts  p«r  100,000.] 


Tempera- 
ture. 

Def.  r. 

Color. 

AMMOIIIA. 

1 

NlTaOOEV  AS 

s 

s 

1 1 

'1 

• 

ALBUMIVOID. 

• 

1 

i 
s 

1897. 

1 

1 

• 

S 

s 

Janoary, 

84 

.40 

.0111 

.0108 

.0100 

.28 

.042 

.0000 

.82 

1.8 

Febraary, 

86 

.64 

.0167 

.0114 

.0104 

.82 

.049 

.0000 

.26 

2.1 

March, 

84 

.82 

.0076 

.0092 

.0090 

.21 

.048 

.0000 

.24 

1.9 

April,  . 

47 

.41 

.0100 

.0119 

.0096 

.18 

.040 

.0000 

1  •«» 

1.6 

May,    .       . 

60 

.86 

.0060 

.0108 

.0096 

.12 

.086 

.0000 

,  •» 

1.2 

Jane,  . 

fl8 

.88 

.0080 

.0084 

.0079 

.16 

.044 

.0000 

:  .34 

1.7 

Jaly,    . 

78 

.44 

.0118 

.0110 

.0102 

.19 

.066 

.0001 

'  .88 

1 

2.0 

Au^st, 

T2 

.41 

.0080 

.0091 

.0087 

.18 

.001 

.0000 

1  -^ 

1.8 

Boptember, 

M 

.29 

.0062 

.0071 

.0064 

.81 

.048 

.0000 

.22 

1.8 

October, 

67 

.84 

.0181 

.0089 

.0086 

.40 

.086 

.0008 

1 

1.9 

November, , 

46 

.66 

.0177 

.0094 

.0092 

.24 

.041 

.0000 

1  .12 

1 

2.8 

December,  . 

1             rf 
1             • 

87 

.69 

.0127 

.0099 

.0098 

.22 

.048 

.0000 

,.« 

2.0 

Average 

«.     . 

63 

.42 

.0107 

.0098  1  .0091 

.23 

.043 

.0000 

1 

.80 

1.8 

WaUrfrom  the  Outlet  of  the  Distributing  Reservoir, 

[Parte  per  100,000.] 


Tempera- 
ture. 

Deg.F. 

1 

Ammohia. 

• 

s 

i 

MiraooBw  AS 

« 

1 

a 

I 

s 

^ 

ALaUllIMOID. 

• 

1 

i 

5 
E 

1897. 

1 

4 

s 

1 

January,     . 

86 

.43 

.0106 

.0112 

.0108 

.26 

.046 

.0000 

.31 

2.0 

Febraary, 

86 

.87 

.0100 

.0101 

.0098 

.29 

.049 

.0000 

.26 

1.0 

March, 

86 

.86 

.0094 

.0102 

.0099 

.21 

.048 

.0000 

.24 

1.8 

April,  . 

46 

.42 

.0076 

.0114 

.0108 

.21 

.043 

.0000 

.27 

- 

May.    .       . 

69 

.83 

.0034 

.0099 

.0089 

.14 

.042 

.0000 

.27 

- 

Jane,  . 

62 

.88 

.0088 

.0003 

.0090 

.17 

.043 

.0000 

.82 

1.6 

July,    . 

72 

.87 

.0088 

.0108 

.0099 

.21 

.040 

.0000 

.28 

l.T 

Angust, 

71 

.33 

.0023 

.0098 

.0091 

.18 

.046 

.0002 

.28 

1.8 

Beptember, . 

66 

.24 

.0022 

.0077 

.0076 

.80 

.089 

.0000 

.26 

1.9 

October, 

66 

.21 

.0021 

.0079 

.0076 

.89 

.046 

.0000 

.17 

1.8 

November, 

44 

.39 

.0049 

.0092 

.0091 

.27 

.087 

.0000 

.29 

1.6 

December,  . 

88 

.61 

.0079 

.0100 

.0098 

.26 

.088 

.0000 

.89 

1.6 

Average 

•i     « 

61 

.86 

.0066 

.0007 

.0098 

.24 

.043 

.0000 

.28 

l.T 
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Water  from  a  Tap  at  the  Lawrence  City  Hall. 

[Part*  per  100,000.] 


18»7. 


JaDiiary,  . 
February, . 
March,      . 
April, 
May, .       . 
June,        . 
July, . 
Augaet, 
Beptember, 
October,    . 
November, 
December, 

ATeragee, 


Tempera- 
ture. 

Dtg.F. 


86 
80 
87 
4ft 
M 
61 
72 
70 
67 
67 
48 
4S 


63 


.42 
.87 
.86 
.41 
.82 
.87 
.88 
.81 
.27 
.21 
.86 
.40 


.86 


AMMOiriA. 


I 


1 

.a 


.0004 
.0004 
.0078 
.0070 
.0084 
.0026 
.0021 
.0012 
.0011 
.0016 
.0028 
.0060 


.0044 


.0111 
.0008 
.0106 
.0112 
.0007 
.0008 
.0088 
.0088 
.0002 
.0074 
.0004 
.0006 


.0004  I 


I 

O 


.34 
.80 
.22 
.32 
.14 
.17 
.21 
.10 
.20 
.88 
.81 
.26 


.34 


NinOGBN  Al 


I 


a 
S 


.048 

.0000 

.20 

.048 

.0000 

.20 

.046 

.0000 

.24 

.041 

.0000 

.26 

.043 

.0000 

.26 

.044 

.0000 

.81 

.041 

.0000 

.28 

.046 

.0001 

.27 

.041 

.0000 

.36 

.047 

.0000 

.17 

.067 

.0000 

.30 

.040 

.0000 

.87 

.048 

.0000 

.37 

8 

a 

m 
M 

o 


1.8 
1.0 
1.8 


1.6 
1.6 
1.7 
1.8 
1.0 
1.7 
1.6 

1.7 


Water  from  a  Tap  at  the  Lawrence  Experiment  Station, 

[Parte  per  100,000.] 


1M7. 


Tempera* 
ture. 

Deg.  F. 


January,  . 
Febmary, 
Mareh, 
April, 
May, .       . 
June, 
July, . 
August,     • 
Beptember, 
October,    . 
November, 
Deoember, 

Averages, 


86 

41 
46 
66 
60 
60 
68 
66 
60 
63 
47 


I 


64 


.43 
.86 
.86 
.40 
.38 
.36 
.83 
.27 
.30 
.18 
.81 
.46 


.33 


Ammoiiia. 

■ 

NiTaoesM  AS 

1^' 

5 

1 

• 

^1 

1 
1 

Nitrites. 

1 

.0068 

.0100 

.24 

.063 

.0000 

.30 

.0077 

.0006 

.80 

.060 

.0000 

.34 

.0066 

.0007 

.33 

.041 

.0000 

.83 

.0048 

.0116 

.31 

.044 

.0000 

.36 

.0010 

.0062 

.16 

.044 

.0000 

.36 

.0000 

.0070 

.17 

.OU 

.0000 

.30 

.0017 

.0086 

.31 

.047 

.0000 

.36 

.0008 

.0080 

.10 

.046 

.0000 

.36 

.0007 

.0060 

.38 

.043 

.0000 

.34 

.0007 

.0066 

.88 

.046 

.0000 

.16 

.0011 

.0080 

.81 

.087 

.0000 

.37 

.0034 

.0001 

.26 

.048 

.0000 

.86 

.0027 

.0087 

.34 

.046 

.0000 

.36 

1 

1.7 

Sewage  Disposal 


or 


CITIES  AND  Towns  in  Massachusetts 


BT 


INTERMITTENT    FILTRATION. 


[4071 


Sewage  Disposal  of  Cities  and  Towns  in  Massachu- 
setts BY  INTEKMITTENT  FILTRATION. 


DuriDg  the  year  1897  works  were  coDstructed  at  Spencer  for  the 
purification  of  the  sewage  of  the  greater  portion  of  the  main  village 
by  intermittent  filtration,  and  at  the  end  of  the  year  there  were  in 
Massachasetts  12  cities  and  towns ,  having  an  aggregate  population 
of  105,902,  in  which  the  purification  of  the  sewage  was  effected  by 
filtration  through  beds  of  gravel  or  sand.     The  sewage  of  several 

large  institutions  in  the  State  is  also  disposed  of  by  this  method. 

• 

Sewage  Disposal  at  Brockton. 

The  sewage  of  the  city  of  Brockton  is  collected  in  a  covered  ma- 
sonry reservoir  which  is  of  sufficient  size  to  store  the  night  flow  of 
sewage,  making  it  necessary  to  pump  only  during  a  part  of  the  day. 
During  the  time  that  the  sewage  is  stored  in  this  reservoir  a  large 
amount  of  the  soHd  matter  in  suspension  settles  to  the  bottom  of  the 
reservoir,  and  it  is  the  custom,  when  pumping,  to  agitate  the  sewage 
at  the  bottom  of  the  reservoir  just  before  the  reservoir  is  emptied 
and  thus  mix  the  sludge  at  the  bottom  with  the  small  amount  of  sew- 
age remaining  at  the  reservoir.  This  sludge  remains  in  the  force 
main  until  pumping  is  resumed  the  following  day,  when  it  is  dis- 
charged  at  the  field.  In  order  to  indicate  the  average  character  of 
Brockton  sewage  it  has  been  necessary  to  take  two  samples,  one  rep- 
resenting the  weak  sewage  pumped  from  the  upper  portion  of  the 
reservoir  and  the  other  the  sewage  containing  the  sludge  which 
settles  to  the  bottom.  The  sewage  containing  the  sludge  is  said  to 
represent  about  10  per  cent,  of  the  total  amount  of  sewage.  The 
following  table,  taken  from  the  report  of  the  city  engineer  of  Brock- 
ton for  the  year  1897,  gives  the  average  amount  of  sewage  disposed 
of  at  the  filtration  area,  and  the  average  temperature  of  the  sewage 
as  it  reached  the  beds :  — 
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MOVTH. 


AverART^  Flow 

per  24  Hoon 

(Oallons). 


I 


Temp«niliin  of 
Sewage  at 

Keda 
(Degrees  F.). 


January, 
February, 
Mareh»   . 
April,     . 
Mny.      . 
JuDe, 
July, 
August, . 
Si'pteinber, 
October, 
November, 
December, 


814,200 
642,800 
069,000 
701,760 
680,900 
664,800 
686,000 
668,000 
467,900 
809,200 
492,860 
697,420 


46.0 
48.6 
48.1 
45.4 
60.0 
M.2 
58.6 
OO.S 
66.8 
6T.9 
54.1 
49.S 
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The  results  of  frequent  examinations  of  the  sewage  and  of  the  efflu- 
ent from  theae  works  made  during  lb^8  are  given  in  the  following 
tables :  — 

Chemical  Examination  of  Sewage  from  Brockton, 

[Parte  per  100,000.] 


of 
oUectlon. 

RiaiDDB  OH  Byapoiatiov. 

^ 

TOTAL  HHIDUI 

■ 

L088  OK  lOVITIOK.              , 

s 

Total. 

DIsiolTed. 

Bntpended. 

ToUI. 

DtoiolTed. 

8ntpend«d. 

1897. 

18402 

Feb.     1 

61.80 

80.20 

21.60 

28.80 

12.00 

16.60 

18S83 

Mar.  28 

42.20 

23.40 

18.80 

28.40 

8.80 

14.60 

10042 

Apr.  14 

81.00 

28.20 

7.80 

14.00 

7.20 

6.80 

1U220 

May   12 

87.40 

28.10 

0.80 

16.80 

8.80 

8.00 

10434 

June    0 

87.80 

80.80 

7.60 

18.80 

7.80 

6.60 

10787 

July   14 

32.40 

27.70 

4.70 

11.60 

10.60 

1.10 

20082 

Aug.  11 

40.20 

81.40 

8.80 

16.00 

7.80 

7.20 

20600 

Sept.  16 

41.20 

84.00 

7.20 

18.40 

12.40 

6.00 

20780 

Oct     13 

48.20 

86.00 

7.20 

24.40 

16.60 

7.80 

21112 

Nov.  10 

86.00 

29.20 

6.80 

17.40 

12.20 

6.20 

21680 

Deo.  16 

88.40 

20.00 

0.40 

10.00 

10.00 

8.10 

At. 

80.16 

20.82 

0.88 

18.40 

10.41 

7.00 

Chemical  Examination  of  Sewage  from  Brockton—  Concluded. 

[Parte  per  100,000.] 


AXMOHIA. 

Chlorine. 

KinooKR  Ae 

OXTOBN  CoirexTifBD. 

1 

1 

ALBUMIROIO. 

NItfatee. 

NItrltee. 

1 

i 

Unflltered. 

ToUL 

DifiolTed. 

pended. 

Filtered. 

18402 
18888 
10042 
10220 
10484 
10787 
20082 
20600 
20780 
21112 
21680 

1.4400 
1.2000 
1.6200 
1.6000 
2.0000 
1.6400 
2.4000 
8.2800 
8.8600 
8.6000 
8.0600 

0.7280 
0.4370 
0.4120 
0.4620 
0.4640 
0.8120 
0.4860 
0.6000 
1.0700 
0.7800 
0.7000 

0.8480 
0.2160 
0.2320 
0.2840 
0.2360 
0.1600 
0.2440 
0.3000 
0.7000 
0.4000 
0.4100 

0.8800    1 

0.2220    ! 

0.1800 

0.2280 

0.2280 

0.1620 

0.1020 

0.9000 

0.2800 

0.2000 

0.2000 

6.06 
4.20 
4.47 
6.07 
7.66 
6.70 
8.30 
7.30 
6.80 
6.62 
6.18 

.0070 
.0080 
.0030 
.0080 
.0080 
.0000 
.0030 
.0000 
.0030 
.0020 
.0060 

.0000 
.0000 

.0001 
.0000 

.0000 
.0000 
.0000 
.0000 
.0000 
.0000 
.0000 

6.78 
8.44 

2.66 
6.12 
8.20 
8.61 
6.60 
8.28 
0.47 
8.84 
8.76 

2.10 
1.16 
1.62 
1.06 
2.24 
2.68 
2.67 
2.16 
0.83 
2.80 
2.40 

At. 

2.3680 

0.6728 

0.3817 

0.24U 

6.20 

.0020 

1 

.0000 

8.67 

1.00 

Odor,  offenelye.  — —  The  eamplee  were  collected  ae  the  aewage  flowed  out  upon  the  filter  beda.  The 
first  two  eamplee  repreeent  a  mlxtare  of  the  elndge  from  the  bottom  of  the  reservoir  with  the  super- 
natant  sewage,  the  amount  of  each  being  proportional  to  the  amount  pumped  during  the  day  on  which 
the  sample  was  ooUected.   The  remaining  samples  represent  the  supernatant  sewage  only. 
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Chemical  Examination  of  ike  Sewage  pumped  from  the  Bottom  of  the  Sewage 

Reservoir  at  Brockton, 

[Parts  per  100,000.] 


Date  of 

CoUectlon. 

Rbsidub  oh  Evapobatigx. 

^ 

^ 

TOTAL  BICSIDnS. 

LOSS  OK  lOXnTOH. 

ToUL 

Dissolved. 

Suspended. 

ToUL 

1 
Dissolved. 

Sospcnded. 

19041 
19228 
19433 
19780 
20083 
80499 
20779 
21111 
21679 

1S97. 

Apr.  14 

May   12 

June    9 
July  14 
Aug.  11 
Sept.  16 
Oct.    13 
Not    10 
Deo.  16 

821.00 
292.00 
217.00 
106.00 
810.00 
261.20 
192.80 
221.00 
178.80 

29.20 
36.80 
41.00 
36.20 
38.90 
37.40 
39.00 
37.20 
36.20 

291.80 
867.80 
170.00 
129.80 
277.10 
183.80 
163.80 
184.40 
143.00 

266.00 
226.40 
162.00 
102.00 
180.00 
140.00 
149.00 
168.00 
130.00 

12.80 
16.00 
14.10 
18.20 
10.70 
16.00 
18.00 
17.00 
16.40 

243.80 

S10.40 

187.00 

88.80 

183.80 
180.00 
131.00 
141.00 
119.00 

Av. 

234.00 

30.49 

197.61 

167.11 

16.47 

151.04 

1 

Chemical  Examination  of  the  Sewage  pumped  from  the  Bottom  of  the  Sewage 

Reservoir  at  Brockton  —  Concluded. 

[Parts  per  lOO.OOO.] 


Ammonia. 

Chloriue. 

NlTBOOBH  AS 

OxTORX  CoxsrwBD. 

1 

a 

i 

ALBUM  IVOID 

■ 

Nitrates. 

• 

Nitrites. 

1 
1 

Unflltered. 

1 

1 

TotaL 

Dls  solved. 

Sus- 
pended. 

Ffltered. 

19041 

2.3600 

3.0000 

0.3700 

2.6800 

4.13 

.0080 

.0000 

14.00 

2.80 

19228 

3.8400 

8.6800 

0.440Q 

3.1400 

6.60 

.0030 

.0000 

22.88 

8.44 

19438 

4.0800 

8.8800 

0.6100 

8.8700 

9.68 

.0000 

.0000 

28.00 

8.20 

19786 

3.6S00 

2.8700 

0.2800 

2.6900 

T.66 

.0000 

.0000 

22.81 

8.81 

20083 

4.4000 

4.8700 

0.3400 

4.6300 

7.96 

.0060 

.0000 

82.26 

4.83 

20499 

4.8000 

2.6700 

0.4400 

2.1300 

7.10 

.0000 

.0000 

21.68 

8.30 

20n9 

6.2000 

3.6400 

0.7700 

2.7700 

6.68 

.0020 

.0002 

27.44 

8.92 

21111 

6.7600 

6.3000 

2.2000 

8.1600 

7.00 

.0080 

.0000 

28.72 

8.68 

21679 

6.6000 

4.1600 

2.0000 

2.1600 

6.82 

.0070 

.0000 

27.84 

8.80 

At. 

4.4133 

3.7678 

0.8167 

2.9411 

0.82 

.0026 

.0000 

24.09 

8.68 

Odor,  offeoslTe.— The  samples  were  colleotod  as  the  sewage  flowed  out  on  the  filter  beds,  aad 
represent  the  sludge  which  settles  to  the  bottom  of  the  reserTolr  mixed  with  a  small  amount  of  the  aoper- 
natant  sewage. 
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Chemical  Examination  of  Effluent  from  an  Underdrain  at  the  Brockton  Sewage 

Disposal  Works. 

[Parts  per  100,000.] 


Date  of 

ColleetJon. 

Appxaxavcb. 

OnoB. 

i 

1' 

i 
i 

Turbidity. 

Sediment 

1 

Gold. 

Hot. 

18408 

1S97. 

Feb.     1 

None. 

None. 

.00 

Deddedly  disagreeable. 

Decidedly  disagreeable. 

20.20 

18884 

19048 

Mar.  20 
Apr.  14 

None. 
None. 

None. 
None. 

.02 
.02 

Faintly  musty  and  un- 
pleasant. 
Faintly  unpleasant. 

Distinctly    musty 

unpleaaant . 
Faintly  mouldy. 

and 

19.70 
28.90 

10280 
1M36 

10788 

May  12 

Jane    9 
July  14 

None. 
Sligkt. 
None. 

None. 
None. 
None. 

.00 
.08 
.01 

None. 

Faintly  unpleasant. 

None. 

Distinctly    musty 

unpleaaant. 
Dtstinctly    musty 

unpleasant. 
Distlnotly  musty. 

and 
and 

29.80 
81.40 
81.10 

20084 

Aug.  11 

None. 

V.  slight. 

.02 

None. 

None. 

81.80 

20501 

Sept.  16 

None. 

None. 

.06 

None. 

None. 

27.70 

20782 
21118 

Oct.    18 
Nov.  10 

None. 
None. 

V.  slight. 

None. 

.00 
.08 

Faintly  mouldy. 
None. 

Distinctly  mouldy 

unpleasant. 
Falntiy  earthy. 

and 

82.60 
31.20 

21681 

Dee.  15 

V.Blight. 

None. 

.06 
.02 

None. 

Btrongly  musty. 

27.00 

Av. 

27.75 

Chemical  Examination  of  Effluent  from  an  Underdrain  at  the  Brockton  Sewage 

Disposal  Works — Concluded. 
[Paru  per  100.000.] 


Ammoxia. 

1 

SlTXOOBV  AB 

1 

• 

& 

H 

i 
§ 

1 

• 

|1 

s 

s 

j 

18408 

.1682 

.0084 

4.22 

O.600O 

.0018 

.16 

8.8 

.0000 

18884 

.2960 

.0170 

8.97 

0.9000 

.0080 

.16 

.0000 

19048 

.2400 

.0160 

8.86 

1.0600 

.0080 

.12 

.0000 

19230 

.0832 

.0004 

8.76 

1.600O 

.0016 

.12 

.0000 

19486 

.0608 

.0106 

4.88 

1.7000 

.0086 

.08 

.0000 

19788 

.0S16 

.0060 

6.60 

1.0600 

.0010 

.16 

.0000 

20084 

.0080 

.0074 

6.48 

1.0060 

.0002 

.09 

.0000 

20601 

.0042 

.0068 

6.40 

1.1600 

.0008 

.07 

4.8 

.0000 

2078S 

.0212 

.0148 

6.38 

1.0000 

.0018 

.11 

8.8 

.0000 

211U 

.0406 

•0102 

6.72 

1.7280 

.0018 

.06 

9.8 

.0010 

21581 

.0640 

.0104 

6.11 

1.7000 

.0009 

.66 

10.0 

.0020 

Av. 

.0011 

.0106 

4.80 

1.2246 

.OOM 

.11 

7.4 

.0006 

The  samples  were  ooHeeted  fk«m  the  underdrain  on  Pearl  Street,  i 
effluent  from  several  of  (he  filter  beds,  a  large  amount  of  j^round  water 
of  the  iMnfion  area. 


rhioh  receives,  in  addition  to  the 
from  the  territory  In  the  vicinity 
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Sewage  Disposal  at  Framingham. 

Chemical  Examination  of  Sewage  from  Framingkam, 

[ParU  per  100,000.] 


Date  of 
Collection. 

Rbsioub  cm  ] 

CVAPORATIOK. 

1 

a 

TOTAL  KXaiDUB. 

LOSS  OR  lonTioy. 

ToUl. 

Dissolved. 

Saspended. 

Total. 

DlasolTed. 

Suspended. 

18809 

1897. 

Jan.   20 

1888.00 

144.60 

1223.40 

1274.00 

04.40 

1170.00 

18480 

Feb.  10 

684.00 

82.40 

601.00 

499.00 

10.40 

488.00 

18761 

Mar.  10 

491.00 

78.60 

412.40 

486.00 

40.00 

896.00 

10088 

April  14 

297.00 

86.60 

281.40 

246.00 

9.00 

236.00 

10288 

May   12 

68.00 

88.90 

19.10 

26.20 

9.90 

15.» 

19428 

June    9 

171.00 

47.80 

123.40 

123.00 

17.40 

106.00 

19796 

Joly  14 

869.00 

48.70 

810.80 

286.00 

16.70 

20B.S0 

20088 

Aug.  11 

198.00 

62.70 

146.80 

140.00 

17.80 

122.70 

20493 

Sept.  16 

814.40 

89.40 

246.00 

280.80 

19.00 

211.80 

20774 

Oct.    18 

728.00 

46.80 

679.20 

846.20 

16.20 

630.00 

21108 

Nov.  10 

217.80 

41.00 

176.00 

108.80 

18.00 

156.80 

21674 

Deo.  16 

66.80 

61.20 

14.60 

21.00 

11.10 

9.90 

Av. 

899.67 

66.88 

842.60 

841.06 

22.70 

SIS. SO 

Chemical  Examination  of  Sewage  from  jPramtn^Aam— Concluded. 

[Parte  per  100,000.] 


Ammohia.. 

Chlorine. 

NrrRooBir  as 

OzroKK  CoKsmiD. 

1 

o 

i 

ALBUVINOID 

. 

Kltrates. 

Nltritea. 

1 

Unflltered. 

1 

Total. 

Dissolved. 

Sus- 
pended. 

1   FUtend. 

1 

18300 

2.0600 

4.9600 

0.6300 

4.4300 

6.20 

.0000 

.0000 

60.06 

8.18 

18480 

2.0100 

2.6000 

0.4800 

2.1200 

8.83 

.0000 

.0000 

31.60 

S.OO 

18761 

2.6600 

2.2100 

0.6100 

1.7100 

9.66 

.0000 

.0000 

16.00 

2.n 

19036 

1.6100 

2.9600 

0.2600 

2.0900 

8.22 

.0080 

.0001 

16.02 

2.06 

19286 

2.0000 

0.6620 

0.2320 

0.8800 

7.80 

.0080 

.0000 

4.00 

1.72 

19426 

4.8000 

1.7300 

0.6400 

1.1900 

10.47 

.0030 

.0000 

14.40 

8.04 

19796 

8.8800 

4.6900 

0.3000 

4.2900 

18.04 

.0000 

.0000 

33.20 

8.51 

20068 

3.0400 

4.1100 

0.3700 

3.7400 

9.10 

.0080 

.0000 

21,75 

6.55 

20403 

4.0000 

8.6100 

0.3800 

3.1300 

23.90 

.0000 

.0000 

81.00 

3.72 

20774 

8.8600 

8.8000 

0.4400 

8.8000 

12.68 

.0080 

.0000 

31.62 

S.04 

21106 

6.0000 

2.7700 

0.6400 

2.2300 

11.30 

.0000 

.0000 

28.00 

8.44 

21674 

2.6000 
8.1400 

0.7800 

0.4600 

0.8200 

17.60 

.0080 

.0120 

4.40 

2.40 

Av. 

2.8810 

0.4202 

2.4617 

11.66 

.0019 

.0010    1 

28.23 

S.51 

Odor,  offensive.  ^—  The  sewage  was  eollected  as  It  flowed  oat  apon  the  bede. 
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Chemical  Examination  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

FiUer  Beds 

[Parts  p«r  100,000.] 


itoof 

Collection. 

Apfbasaxcs. 

Odob. 

m 

1 
§^ 

1« 

1 

TvVUitj, 

Sediment 

1 

Cold. 

Hot. 

0 

a 

& 

S 

1897. 

18811 

Jan.   20 

None. 

V.  alight. 

.02 

Faintly  anpleaaant. 

Faintly  unpleaaant. 

31.00 

18488 

Feb.  10 

V.  alight, 
milky. 

None. 

.06 

Faintly  nnpleaaant. 

Faintly  unpleaaant. 

27.40 

18758 

Mar.  10 

V.  alight. 

V.aUght. 

.05 

Diatinctly    mnaty    and 
anpleaaant. 

Decidedly    muaty    and 

unpleaaant. 

22.70 

19088 

Apr.  14 

None. 

None. 

.08 

Diatinctly  unpleaaant. 

Decidedly    muaty    and 
dlsagreenble. 

S8.20 

19238 

May   12 

None. 

V.  alight. 

.02 

Faintly  unpleaaant. 

Diatinctly  unpleaaant. 

37.70 

19428 

June    9 

V.  Blight. 

V.aUght. 

.03 

Faintly  anpleaaant. 

Dlatinetly  unpleaaant. 

86.80 

19797 

Jnly  14 

None. 

NoDe. 

.00 

Faintly  mnaty. 

None. 

42.20 

20070 

Aug.  11 

None. 

None. 

.04 

Fftintly  mnaty. 

Faintly  muaty. 

40.60 

20495 

Sept.  16 

None. 

None. 

.00 

Faintly  musty. 

None. 

40.90 

20770 

Oct.    13 

None. 

None. 

.00 

Faintly  mnaty. 

Diatinctly  muaty. 

1  41.70 

21108 

Not.  10 

V.  alight. 

V.aUght. 

.07 

Faintly  muaty. 

Faintly  Tegetable. 

80.10 

21670 

Deo.  15 

Slight. 

V.aUght. 

.07 
.08 

Faintly  mouldy. 

Strongly  mouldy. 

36.90 

Ay. 

1  36  01 

■^^  1 1 

1 

ChemiccU  ExamincUion  of  Effluent  from  the  East  Underdrain  of  the  Framingham 

Filter  Beds —  Concluded. 

[Parte  per  100,000.] 


AMMOnA. 

i 

NlTIOOBX  Aa 

• 

o 

1 

i 

1 

'A 

i 

i 

11 

< 

1 

1 

• 

i 

18311 

.2820 

.0100 

6.27 

1.1800 

.0015 

.16 

6.7 

.0000 

18483 

.1920 

.0232 

7.70 

0.7800 

.0120 

.17 

4.8 

.0040 

18758 

.4100 

.0200 

6.02 

0.4000 

.0150 

.26 

4.0 

.0120 

19088 

.1720 

.0060 

6.22 

1.0000 

.0082 

.16 

,6.7 

.0060 

19288 

.1344 

.0120 

7.66 

0.9600 

.0008 

.16 

8.4 

.0000 

19428 

.1840 

.0100 

7.70 

1.1600 

.0022 

.\1 

8.7 

.0000 

19797 

.0680 

.0140 

9.06 

1.0000 

.0046 

.18 

9.9 

.0010 

20070 

.0848 

.0088 

10.08 

1.1000 

.0040 

.U 

9.1 

.0000 

20496 

.0280 

.0072 

10.06 

1.0250 

.0060 

.18 

8.0 

.0000 

2on« 

.0110 

.0108 

11.04 

0.6800 

.0010 

.14 

7.9 

.0000 

21108 

.0896 

.0112 

0.49 

1.2000 

.0044 

.11 

8.9 

.0060 

21570 

.0796 

.0116 

8.82 

1.4600 

.0001 

.08 

10.8 

.0020 

At. 

.1426 

.0126 

8.84 

0.9862 

.0044 

.16 

7.6 

.0026 

The  aamplea  were  eoUected  from  the  underdrain  at  Ita  outlet. 
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Chemical  Examination  of  Effluent  from  the  West  Underdrain  of  the  Framingham 

Filter  Beds. 

[Parte  per  100,000.] 


g 

Appbabaxob. 

OOOB. 

__  « 

1 

D 

• 

TorMdlty. 

Sediment 

1 

1 

Cold. 

Hoc 

1 

18310 
18481 
18752 
10087 
10237 

1S97. 

Jan.   20 

Feb.  10 
Mar.  10 
Apr.  14 
May   12 

1 
1 

!  None. 
None. 
V.sllght. 
None. 
Slight. 

V.aUght. 

V.atigbt. 

V.aUght. 

None. 

Slight. 

.02 
.06 
.07 
.06 
.18 

None. 

Faintly  anpleaaant. 

1 

Distinctly    mnsty    and 

nnpleasant. 
Distinctly  nnpleasant. 

'  Distinctly  anpleaaant. 

DlstineUy  mouldy  and      27.10 

nnpleasant. 
Faintly  mnaty  and  bd-     SS.30 

pleasant. 
Decidedly    moatj    and      18.00 

disagreeable. 
Decidedly    mnsty    and   <  21.38 

nnpleasant. 
DistinoUy  disagreeable,   ji  S0.90 

r 

10427 
10706 

Jane    0 
July  14 

V.  slight. 
V.  Blight. 

V.  slight. 
Slight. 

.10 
.60 

'  Faintly  anpleaaant. 
Faintly  mnaty. 

Decidedly    mnaty 

nnpleasant. 
Distinctly  mnsty. 

and 

30.60 
29.08 

S0060 

Ang.  11 

None. 

V.sllght. 

.08 

,  Distinctly  mnsty. 

Distinctly  mnsty. 

,  42.00 

20404 

Sept.  16 

None. 

V.  slight. 

.01 

None. 

1 

Fklntly  mnsty. 

41.60 

20776 

Oct.    18 

None. 

None. 

.20 

Faintly  mnaty. 

Distinctly  mnsty. 

,  31.60 

21107 

Noy.  10 

V.  slight. 

V.sllght. 

.11 

None. 

Faintly  ▼egeUble. 

^  28.60 

21676 

Deo.  16 

Great. 

Com. 

.84 
.14 

Faintly  mnsty  &  monldy. 

Olfenslve. 

21.70 

1 

At. 

la*«aa«Ma*«Ba«a««.A*AA«aa>« 

28.87 

1 

1 

Chemical  Examination  of  Effluent  from  the  West  Underdrain  of  the  Framingham 

Filter  Beds  —  Concluded. 

[ParU  per  100,000.] 


Ammobia. 

1 

NrrBOOBN  AS 

m 

a 

s 

• 

1 

Alba- 
mlnoid. 

1 

9^ 

1 

• 

S 

18810 

.8200 

.0440 

6.86 

1.0600 

.0010 

.12 

6.4 

.0000 

18481 

.0720 

.0102 

5.60 

0.6760 

.0082 

.14 

5.0 

.0200 

18762 

.0020 

.0160 

4.80 

0.4000 

.0010 

.18 

8.6 

.0080 

10087 

.1680     , 

.0100 

4.80 

0.7000 

.0012 

.15 

5.6 

.0060 

10287 

.1600 

.0160 

5.58 

0.7800 

.0060 

.21 

T.O 

.0400 

10427 

.1880 

.0180 

5.05 

0.6200 

.0020 

.00 

8.6 

.0480 

10760 

.0840 

.0400 

6.70 

0.1375 

.0040 

.84 

7.0 

.0210 

20060 

.1360 

.0120 

8.45 

1.2000 

.0065 

.16 

0.0 

.0010 

20404 

.0768 

.0004 

0.80 

1.0600 

.0040 

.18 

4.6 

.0010 

20n6 

.0802 

.0160 

7.78 

0.6000 

.0005 

.28 

6.6 

•0070 

21107 

.0662 

.0130 

7.80 

0.0600 

.0010 

.15 

7.7 

.0100 

21676 

.0085 

.0176 

6.65 

0.4750 

.0016 

.27 

6.8 

.0250 

At. 

.1241 

.0170 

6.80 

0.7116 

.0027 

.28 

6.6 

.0162 

The  samples  were  collected  from  the  underdrain  at  ita  ontlet. 
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Chemical  Examination  of  Waier  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filter  Beds. 

[Parte  per  100,000.] 


Date  of 

Collection. 

ArrsAXAVOs. 

Odoi. 

• 

1 

B  C 

o  o 

1 

B 
IK 

Torbldlty. 

Sediment. 

1 

Cold. 

Hot. 

18313 
184S3 
18755 
10030 
10240 
10420 
108M 
20071 
20496 
20777 
21110 
215T8 

1897. 

Jan.    20 

Feb.  10 

Mar.  10 

April  14  ; 

May    12 

Jane    9 

1 
Jaly  22  ; 

Aag.  11  1 

Sept.  15 

Oct.    IS 

Nov.  10 

Dec.  15 

None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
V.  alight. 

V.  Blight. 

None. 

None. 

None. 

None. 

V.  aUght. 

V.  aUght. 

None. 

V.  alight. 

None. 

None. 

Cone. 

.00 
.00 
.00 
.00 
.06 
.00 
.02 
.01 
.00 
.00 
.04 
.06 

None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

21.00 
18.90 
19.40 
20.30 
20.00 
18.80 
20.10 
19.80 
21.40 
19.40 
18.80 
18.60 

Av. 

.01 

10.70 

Chemical  Examination  of  Water  from  a  Spring  near  Bannister  Brook  which 
receives  Effluent  from  the  Framingham  Filler  Beds — Concluded. 

[Parte  per  100,000.] 


AKMOinA. 

O 

NlTIOOBK  Aa 

Oxjgen 

Cooanmed. 

1 

\ 

S5 

1 

Alba- 
mlnold. 

1 

i 

1 

1 

18313 

.0002 

.0022 

8.62 

.7750 

.0000 

.08 

5.4 

.0000 

18483 

.0002 

.0080 

S.78 

.8000 

.0000 

.00 

6.4 

.0000 

18765 

.0012 

.0016 

4.00 

.6800 

•oooo 

.00 

6.8 

.0000 

19080 

.0000 

.0010 

3.98 

.7000 

.0000 

.04 

6.4 

.0000 

10240 

.0008 

.0018 

8.70 

.6000 

.0000 

.01 

6.1  • 

.0000 

19429 

.0012 

.0082 

8.80 

.6600 

.0000 

.00 

6.4 

.0000 

19864 

.0004 

.0080 

4.00 

.4100 

.0000 

.00 

6.7 

.0010 

20071 

.0018 

.0074 

8.90 

.6600 

.0008 

.06 

6.8 

.0000 

20496 

.0004 

.0004 

S.98 

1 

.5500 

.0000 

.08 

8.4 

.0020 

207n 

.0002 

.0088 

8.60 

.4600 

.0000 

.01 

6.1 

.0010 

21110 

.0006 

.0042 

8.72 

.1800 

.0000 

.02 

6.0 

.0020 

21578 

.0008 

.0086 

3.80 

.7200 

.0010 

.01 

7.8 

.0020 

At. 

.0006 

.0029 

8.78 

.5671 

.0001 

.02 

6.1 

.0007 

518 


STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 


Chemical  ExamincUion  of  Water  from  Bannister  Brook  below  the  Framingham 

FiUer  Beds, 

[ParU  per  100,000.] 


a 


o 


5 


19805 
30072 
S0498 


Av. 


1S»7. 

Jaly  22 

Aug.  11 
Sept.  16 


Appsarahcx. 


«2 

i 
1 


V.aUght. 
None. 
V.  slight. 


Slight. 
Slight. 
Cods. 


o 
o 

o 


.12 
.10 
.06 


.18 


Bksiduk  om  ' 

UVAPOIA- 

now. 


!l 

5 


22.40 
20.60 
21.06 


21.82 


6.06 

4.16 

11.10 


7.10 


AmfOXIA. 


Albuminoid. 

• 

• 

> 

■ 

i 

1 

1 

a 

h 

H 

0 

CO 

e 


NmtooBV 

AS 


.0826 
.0162 
.0006 


.0161 


.0126 
.0116 
.0140 


.0127 


.0078 


.0048 


.0006.0020 
.0080.0060 


.0085 


4.70 
4.10 
4.50 


.0042 


4.43 


.1100 
.2100 
.4360 


I 

s 


B 

3 


i> 


o 


la 
« 


iol  = 


.ooso 

.0085 
.0018 


.2488.0028 


.20 

.27 

.a 


(.4 

.T.l 


.23  e.c 


Odor,  TegeUble  and  musty.  •^  The  samples  were  collected  from  the  brook,  at  the  Arstrotd 
crossing  below  the  sewage  field. 
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Sbwage  Disposal  at  Gardner. 

Chemical  ExamincUion  of  Sewage  from  Oardner. 

[Paite  per  100,000.] 


• 

a 
Q 

BkSIDCB  oh  EVAPORATIOir. 

■ 

1 
i 

TOTAL  IB8IDUB. 

LOSS  ON  lOKITIOV. 

ToUL 

Dlsaolved. 

Sunpended. 

Total. 

Ditsolred. 

Soapended. 

18200 
18476 
18740 
10044 
10281 
10437 
10866 
20078 
20586 
20783 
21114 
21683 

1897. 

Jan.   20 

Feb.  10 
B£ar.  10 
Apr.  14 
tfay   12 

June    0 
July  21 
Ang.  11 
Sept.  15 
Oct.    13 
Not.  10 
Deo.  15 

86.80 
38.60 
85.20 
66.00 
41.40 
83.00 
27.80 
47.00 
34.40 
54.40 
27.80 
22.60 

• 

10.40 
20.40 
10.00 
42.00 
20.20 
16.60 
20.60 
83.60 
17.20 
26.40 
17.80 
13.80 

16.40 
18.20 
16.20 
14.00 
21.20 
16.40 

7.20 
13.40 
17.20 
28.00 
10.50 

0.80 

21.20 
25.80 
20.40 
84.00 
24.60 
18.00 
10.00 
10.60 
20.60 
84.00 
15.80 
7.00 

8.80 
0.00 
8.20 

20.00 
7.40 
6.80 
4.60 
8.60 
6.60 

18.40 
6.80 
4.40 

12.00 
16.80 
12.20 

6.00 
17.20 
12.20 

6.40 
11.00 
14.10 
20.60 

0.00 

2.60 

At. 

1 

87.88 

22.17 

16.66 

20.02 

0.88 

11.50 

1 

Chemical  Examination  of  Sewage  from  Gardner  —  Concluded 

[Parti  per  100,000.] 


Ammonia 

1 

Chlorine. 

NiTROOBN  AS 

OXTOBN  CONSUMBD. 

1 

1 

ALBUMINOID. 

Nitrates. 

Nitrites. 

Unflltercd. 

ToUL 

DtisolTed. 

Sus- 
pended. 

Filtered. 

18200 
18476 
18740 
10044 
10231 
10437 
10856 
20078 
20636 
20788 
21114 
21683 

1.0200 
2.0800 
1.O20O 
2.1600 
2.0800 
1.5200 
1.0240 
0.0600 
1.1200 
2.6000 
1.8800 
0.0600 

0.7640 
0.7260 
0.6040 
1.4600 
0.4700 
0.6320 
0.4440 
0.6200 
0.4660 
1.2200 
0.8100 
0.4100 

0.4160 
0.8660 
0.8120 
1.2020 
0.8680 
0.4840 
0.1420 
0.2660 
0.1880 
0.0400 
0.6600 
0.2800 

0.3380 
0.3600 
0.2820 
0.1680 
0.1020 
0.0480 
0.8020 
0.8640 
0.2780 
0.2800 
0.2600 
0.1800 

3.20 
8.40 
2.78 
8.42 
8.66 
2.80 
8.26 
8.80 
2.60 
8.80 
2.61 
1.71 

.0030 
.0080 
.0050 
.0080 
.0030 
.0030 
.0020 
.0700 
.0030 
.0080 
.0020 
.1540 

.0000 
.0000 
.0176 
.0200 
.0000 
.0000 
.0000 
.0160 
.0000 
.0000 
.0080 
.0660 

6.06 
4.80 
8.68 
4.02 
2.06 
2.88 
2.61 
6.88 
8.60 
7.84 
8.12 
1.82 

8.14 

3.00 

1.68 

2.52 

1.20     . 

1.62 

1.28 

1.83 

1.06 

8.04 

2.24 

0.50 

At. 

1.6853 

0.7080 

0.4662 

0.2427 

8.04 

.0212 

.0008 

4.00 

1.02 

Odor,  oflenslTe. Tbe  eewage  was  collected  as  It  flowed  apon  the  beds. 
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Chemical  Examinaiion  of  Effltient  frmn  the  Main  Underdrain  of  the  Gardner 

Filler  Beds. 

[Parts  per  100,000.] 


Date  of 

Collection. 

Appka«amob. 

Onom. 

ntlon. 

c 

a 

D 

Turbidity. 

Sediment. 

i 

6 

Gold. 

1 
Hot 

^  > 

r 

18300 
18477 
18750 
19045 
19232 
19438 
19857 
20079 
20587 
20784 
21115 
21584 

1897. 

Jan.   20 

Feb.  10 
Mar.  10 
April  14 
May   12 
June    9 
July  21 
Aug.  11 
Sept.  15 
Oct.    13 
Nov.  10 
Dec.   15 

Slight. 

Distinct. 

Distinct. 

Distinct. 

Distinct. 

Slight. 

Slight. 

Slight. 

V.  sllffht, 
milky. 
I7one. 

Slight. 

Decided. 

Blight. 
Cons. 
Slight. 
Slight. 
Slight. 
Slight. 
Slight. 
V.  slight. 
V.  slight. 
None. 
V.  slight. 
V.  slight. 

0.25 
0.50 
0.00 
1.10 
0.43 
0.70 
0.40 
0.20 
O.IO 
0.07 
0.11 
0.80 
0.42 

Distinctly  disagreeable. 

Distinctly    musty    and 

disagreeable. 
Distinctly    musty    and 

disagreeable. 
Distinctly  disagreeable. 

Distinctly    musty    and 

disagreeable. 
Decidedly  disagreeable. 

Distinctly  disagreeable. 

Distinctly    musty    and 

disagreeable. 
Distinctly  musty. 

Distinctly  disagreeable. 

Distinctly  earthy. 

Decidedly  unpleasant. 

Decidedly  disagreeable,     i  14.80 

Decidedly     musty     and     13.70 

disagreeable. 
Distinctly     musty     and     13.30 

disagreeable. 
Distinctly     musty     and  i    17.80 

disagreeable. 
Decidedly     musty     and  .    13.80 

disagreeable.                    | 
Decidedly  disagreeable.    .16.10 

Decidedly     musty     and      19.90 

disagreeable.                  | 
Distinctly  musty.              i|  15.20 

Distinctly     musty     and  1  10.70 

oily.                                1 
DlsUnctly  disagreeable.    '23.70 

Distinctly  earthy.               i  16.40 
V.  offensive.                        i  13.60 

Av. 

1' 

16.49 

1 

Ii 

Chemical  Examinatimi  of  Effluent  from  the  Main  Underdrain  of  the 

Filter  Beds — Concluded. 

[Parts  per  100,000.] 


Gardner 


Ammokia. 

NiTROOBN  AS 

• 

a 

i 

• 

Albu- 
minoid. 

1 

S 

1 

• 

m 

Oxygen 
Const 

9 

c 

• 

B 

s 

18300 

0.9800 

0.0940 

2.71 

0.3400 

0.0030 

2.19 

8.2 

.0700 

18477 

1.4400 

0.0860 

2.70 

0.1500 

0.0090 

0.63 

2.5 

.1750 

18760 

0.5600 

0.0390 

2.70 

0.0750 

0.0060 

0.72 

2.9 

.1100 

19045 

0.0760 

9.0540 

8.00 

0.5000 

0.0150 

0.51 

4.0 

.3000 

19232 

0.7200 

0.0400 

2.85 

0.2000 

0.0160 

0.34 

8.1 

.0650 

19438 

0.6100 

0.0640 

2.26 

0.4100 

0.0120 

0.88 

4.6 

.1500 

19867 

0.2440 

0.0270 

2.80 

0.3750 

0.0040 

0.80 

5.0 

.0780 

20079 

0.1920 

0.0258 

2.58 

0.3500 

0.0060 

0.27 

ft.O 

.0600 

20537 

0.1040 

0.0468 

2.75 

0.5500 

0.0030 

0.81 

6.1 

.0006 

20784 

0.0960 

0.0288 

1.84 

0.9700 

0.0018 

0.20 

6.1 

.0020 

21116 

0.2040 

0.0300 

2.57 

1.1000 

0.0850 

0.27 

6.0 

.0040 

21584 

0.6600 

0.0760 

2.53 

0.4000 

0.0220 

0.50 

6.9 

.0650 

Av.. 

0.5597 

0.0505 

2.61 

0.4502 

0.0109 

0.55 

4.6 

.0916 

The  samples  were  collected  from  the  main  underdrain  at  the  point  where  it  discharges  into  Pond  brook. 
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(^iemieal  Examination  of  Water  from  Pond  Brook  above  the  Gardner  Filler  Beds. 

[ParU  per  100,000.] 


1 

S 

a 

Appbabavcb. 

UsaiDCB  ON 

Ktapoka- 

TIOM. 

AMMOiriA. 

• 

c 

s 

2.14 
2.40 
5.84 

3.29 

NlTSOOKN 
AS 

Oxygen  Coneumed. 

• 

if 

§ 

1 

1 

1 

• 

• 

a 

a 

2^* 

1 

Albuminoid. 

i 

1 

• 

s 

1 

1 

■ 

00 

.0036 
.0062 
.0084 

.0057 

i 

10868 
20080 
20638 

1897. 

July  21 

Aug.  11 
Sept.  15 

V.  Slight. 

Slight. 

Slight. 

Slight. 
Slight. 
V.  slight. 

.68 
.46 
.80 

.48 

12.00 
14.75 
26.20 

2.06 
8.80 
9.00 

.0260 
.0224 
.0816 

.0483 

.0246 
.0242 
.0284 

.0240 

.0210 
.0190 
.0160 

.0183 

.1000 
.0800 
.2500 

.1483 

.0045 
.0085 
.0009 

.0080 

j 
.56 

.51 
1 
|.18 

.42 

1 

4.0 
4.0 
9.8 

At. 

17.65 

5.25 

6.1 

Odor,  distinctly  vegetable,  and  of  the  first  and  last  samples  also  musty.— —The  samples  were  eol. 
lected  from  the  brook  above  the  point  where  it  is  crossed  by  the  main  sewer  leading  to  the  filter  beds. 


Chemical  Examiriation  of  Water  from  Pond  Brook  below  the  Gardner  Filter  Beds. 

[Parts  per  100,000.] 


Date  of  Collection. 

APPBA.SAXCI. 

rssidcb  on 
Etapoba- 

TION. 

AmioinA. 

1 

2.08 
2.40 
6.66 

1 

1 
8.66 

NITBOOBN 
AS 

■ 

g 

m 
G 
O 
O 

B 

s 

i 

1 

§ 

■ 

o 

^m 

Loss  on 
Ignition. 

i 

Albuminoid. 

1 

■ 

1 

a 

9 

• 

1 

• 

1 

s 

« 

Sus- 
pended. 

1 

19859 
20081 
20580 

18»7. 

July  21 

Aug.  11 
Sept.  15 

1 

V.  Slight. 

Slight. 

Slight, 
milky. 

Slight. 

Slights 

Slight, 
iron. 

.76 
.44 

.80 

.60 

12.10 
14.10 
29.66 

8.60 
8.60 
7.66 

.0464 
.0612 
.0666 

.0644 

.0268 
.0234 
.0204 

.0285 

.0286 
.0212 
.0120 

.0189 

.0082 
.0022 
.0084 

.0046 

.0680 
.1600 
.0400 

.0898 

.0040 

.0040, 

1 

.0008' 
.0028 

.67 
.48 
.18 

8.9 

4.6 

18.0 

Av. 

1 

18.58 

4.95 

7.2 

1 

Odor,  distinctly  vegetable  and  musty.— -The  samples  were  eollected  from  the  brook  below  the 
iilter  beds  and  below  the  point  where  eflSnent  from  the  filter  beds  enters  the  stream. 


522 


STATE  BOARD   OF  HEALTH,         [Pub.  Doc. 


Sewage  Disposal  at  Leicester. 

Population  in  1895,  8,239.  A  system  of  sewerage  and  sewage 
disposal  was  introduced  into  the  town  of  Leicester  in  the  years  1895 
and  1896.  At  the  end  of  the  year  1897  about  1.7  miles  of  sewers  had 
been  constructed,  most  of  which  are  provided  with  underdraias,  and 
70  connections  had  been  made  with  the  sewers. 

The  method  of  disposal  during  the  first  two  years  of  the  operation 
of  the  works  was  to  discharge  the  sewage  into  an  open  ditch  from 
600  to  800  feet  long,  running  around  a  gravelly  knoll,  after  sedi- 


Chemical  Examinalion  of 


[Parts  per  100,000.] 


S 

B 


a 
o 


Is 

m 
Q 


1 

18218 

2 

18886 

18485 

18804 

18941 

10048 

10246 

10481 

10701 

20076 

20644 

20706 

21118 

21686 

16 

Av.» 

Deo.  81 


1S»7. 

JaD.   27 

Feb.  10 
Mar.  17 
April  1 
Aprli  14 
May  12 
Jane  0 
Jn\f  14 
Aug.  11 
Sept.  16 
Oet.  18 
Nov.  10 
Deo.  16 


KB8IDUB  OM  EVAPOKATION. 


TotaL 


118.40 

102.40 
40.80 
00.60 

167.60 
88.00 
06.80 
82.60 
63.60 
01.40 
78.40 
86.40 
74.00 
80.00 


84.02 


TOTAL  BS0IDCB. 


Dluolved. 


100.80 

86.00 
26.20 
78.00 
168.80 
60.60 
68.70 
T6.40 
40.80 
78.00 
66.40 
79.40 
68.80 
81.80 


70.86 


Sotpended. 


8.60 

17.40 

16.60 

12.60 

8.80 

27.40 

28.10 

6.20 

18.80 

18.40 

18.00 

7.00 

6.20 

7.20 


18.17 


LOSS  ON  lOVITIOV. 


Total. 


80.00 

66.00 
28.80 
69.80 
119.40 
60.00 
62.40 
48.40 
84.20 
61.40 
42.40 
60.00 
48.20 
17.80 


49.54 


DIsaolTod. 


71.80 

46.60 
18.20 
40.20 
111.40 
84.00 
27. TO 
42.60 
26.00 
87.90 
80.40 
46.60 
38.00 
14.80 


80.73 


8a*- 


8.80 

0.40 

10.60 

10.60 

8.00 

16.00 

24.70 

6.80 

0.30 

18.60 

12.00 

4.00 

6.20 

8.00 


9.91 


*  Where  more  than  one  sample  was  collected  In  a  month,  the  mean  analysla  for  that  month  has  been 
used  In  making  the  average. 
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mentation  in  a  settling  tank.     The  sludge  was  discharged  on  a  filter 
bed  prepared  for  the  purpose. 

In  the  fall  of  1896  two  filter  beds  were  prepared  to  receive  the 
supernatant  liquid  from  the  settling  tank,  and  since  that  time  five 
other  beds  have  been  prepared.  Each  of  the  beds  has  an  area  of  300 
square  feet  and  is  thoroughly  underdrained.  The  material  of  which 
the  beds  are  composed  is  very  fine  so  that  the  amount  of  sewage 
which  can  be  treated  upon  them  is  quite  small,  and  the  ditch  around 
the  gravelly  knoll  is  still  frequently  used,  especially  during  the 
colder  months. 


Sewage  from  Leicester, 


[Parts  p«r  100,000.] 


Ammokia. 

Chlorine. 

NiTROOBN  A8 

OXTOKM  CONBUMBD. 

ALBDVIVOID 

• 

l^ltrates. 

Nitrites. 

UnHttered. 

FUtered. 

1 

Total. 

DlsMlved. 

Sua- 
pended. 

4.6000 

O.MOO 

0.4700 

0.5200 

8.64 

.0020 

.0000 

42.40 

41.80 

1 

8.8400 

0.8900 

0.7400 

0.1500 

6.60 

.0000 

.0000 

28.54 

19.97 

2 

2.1200 

0.6000 

0.8200 

0.2800 

2.58 

.0050 

.0000 

6.88 

4.72 

8 

2.S600 

0.7500 

0.4800 

0.2700 

7.00 

.0000 

.0088 

28.44 

21.92 

4 

8.2000 

0.8400 

0.5700 

0.2700 

8.50 

.0000 

.0000 

45.02 

42.80 

5 

2.4000 

0.6000 

0.8600 

0.2500 

4.45 

.0080 

.0110 

19.86 

15.76 

6 

2.0800 

0:7740 

0.8980 

0.8760 

5.24 

- 

.0000 

22.24 

18.48 

7 

4.1600 

0.7200 

0.4000 

0.8200 

4.16 

.0000 

.0000 

20.72 

18.88 

8 

1.7600 

0.6800 

0.8420 

0.8880 

4.88 

.0000 

.0000 

19.05 

14.4S 

9 

2.5600 

1.1200 

0.5220 

0.6M0 

8.60 

.0000 

.0000 

28.55 

25.12 

10 

2.4700 

0.7000 

0.8100 

0.4800 

5.00 

.0000 

.0000 

28.44 

18.48 

11 

8.2800 

1.5600 

0.9500 

0.6100 

6.80 

.0080 

.0000 

26.48 

17.68 

12 

8.5200 

0.9800 

0.7800 

0.1500 

6.10 

.0020 

.0000 

19.44 

18.08 

18 

1.0000 

0.4200 

0.2700 

0.1500 

8.18 

.0020 

.0200 

7.01 

6.56 

14 

2.8115 

0.8418 

0.4055 

0.8468 

5.60 

.0018 

.0028 

28.14 

19.65 

15 

Odor,  offeoBlTe. Tb«  sewage  was  ooUscted  as  It  entered  the  setUIng  tank. 
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Chemical  Examination  of  Effluent  fnnn  the  Vnderdrain  of  the 

[Parts  per  lOOjOOO.] 


Iter  Bois, 


• 

1 

1      1 

1                ' 

Appsabavcx. 

1 

Obob.                                               i 

1 

1 
TmMdlty. 

Sediment. 

It 

i           cid. 

— 

IB219 

183M 

1M43 
19047 
10247 
1M82 
19792 
00076 
20708 
31119 

1M«.    i 
Dec.    81  • 

1S»7. 

Jan.    St 

Apr.     1 
Apr.    14 
ICay    12 
Jooe     0 
Jnly    14 
Aug.   11 
Oct.     13 
Nov.   10 

1  Decided, 
milky. 

Decided. 

DUtinct. 

Decided. 

DUtinct, 

coos. 

Distinct, 

milky. 
Distinct, 

black. 
DUtinct. 

Distinct. 

Decided. 

Cods., 
dark. 

Cons., 

msty. 
SUght. 

Cons. 

Cons. 

V.  slight. 

Cons., 

black. 
Heavy, 

red. 
Cons. 

Blight. 

0.12 

2.00 
0.80 

0.70 
0.00 

1.15  1 

"      i 

1 
Offensive. 

Offensive. 

1  DUtinetly  disagreeable. 
Deeidedly  disagreeable. 
Decidedly  disagreeable. 
Deeidedly  disagreeable. 
Offensive. 

Distinctly  disagreeable. 
Offensive. 
V.  offensive. 

Offensive.                              tt^ 

Offensive.                              9.9 

Decidedly  dSaa«recttbie.      08.10 

Deeidedly  dSaa«recttbIe.      40.00 

Deeidedly     mnaty     and     43.9 

dUaftreeahle. 
Offensive.                               9.T0 

Offensive.                              80.70 

DUUncUy  disagreeable.      9.80 

Offensive.                             51.81 

V.  offensive.                       |  58.30 

Av.* 

- 

'  47.85 

I 

Chemical  Examination  of  Effluent  from  the  Underdrain  of  the  Leicester  Filter  Beds 

—  Concluded. 

[Parts  per  100,000.] 


Ammovia. 

• 

1 

NlTBOOBir  AS 

Oxygen 

Consumed. 

• 

m 

s 

c 

& 

1 

Alba- 
minold. 

• 

1 

V5 

{ 

• 

e 
S 

18210 

2.8400 

0.4200 

8.15 

.0020 

.0008 

21.80 

8.1 

0.0740 

18888 

0.0092 

0.0278 

8.24 

.0300 

.0050 

2.28 

12.8 

2.0000 

18942 

1.8800 

0.1980 

7.90 

.0150 

.0090 

15.04 

11.8 

0.0800 

19047 

1.1200 

0.1920 

8.87 

.0000 

.0000 

8.58 

10.4 

0.1800 

19247 

1.9200 

0.1840 

5.47 

.0000 

.0001 

4.48 

12.4 

0.1100 

19482 

1.9200 

0.1600 

8.46 

.1760 

.1500 

8.72 

10.6 

O.OS30 

19792 

1.9200 

0.1580 

6.78 

.0000 

.0000 

4.76 

8.4 

O.OOOO 

20078 

0.4880 

0.0800 

8.08 

.1760 

.0180 

1.80 

T.7 

2.4O0O 

20798 

2.4000 

0.7200 

5.80 

.0080 

.0000 

10.83 

16.0 

0.0800 

21119 

2.2000 

0.2020 

8.72 

.0100 

.0015 

10.40 

18.0 

1 

O.2800 

• 

Av.* 

1.8475 

0.2351 

5.48 

.0447 

.0104 

8.88 

11.8 

1 

0.6708 

*  Where  more  than  one  sample  was  collected  in  a  month,  the  moan  analysis  for  that  month  hsi 
been  used  in  making  the  average. 

The  samples  were  ool  looted  from  the  nnderdraln  at  the  point  where  it  discharges  into  the  brook. 
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Chemieal  Examination  of  Water  from  the  Brook  above  the  Leieeater  Filter  Beds. 

[PuU  per  100,000.] 


1 

Bkbiduk  cm 

1 

• 

• 

1 

o 

Apfbajumcs. 

EVAPOBA- 
TION. 

1          Ammohia. 

4 

a 

i 

e 

NiTBOOEH 

AS 

1 

% 
1 

M 

1 

i 

• 

• 

o 

• 

1 

Loss  on 
Ignition. 

• 

1 

Albuminoid. 

1 

i 

Si 

1 

• 

n 

• 

1 

1 

» 

O 

^ 

(B 

U 

H 

h 

H 

a 

QQ 

% 

X 

o 

n 

1»»7.    1 

10798 

July  14 

Slight. 

Cons. 

.40 

8.86 

1.00 

.0048 

.0200 

.0148 

.0068 

.26 

.0040 

.0001 

.62 

1.4 

t0645 

Sept.  16 

DUtlnot. 

Cods. 

.44 

8.70 

1.80 

.0018 

.0214 

.017^ 

.0086 

.42 

.0080 

.0000 

.49 

1.8 

Odor,  distinctly  vegetable. The  samples  were  collected  from  the  brook,  above  the  point  where 

efflttent  from  the  Alter  beds  enters  the  stream. 


Chemical  Examination  of  Water  from  the  Brook  below  the  Leicester  Filter  Beds. 

[Paru  per  100,000.] 


Date  of  Collection. 

AFPBASABOa. 

Kbsidcb  cm 

£VAPOBA- 
TIOM. 

AmronA. 

t 

e 

.70 
.80 
.64 

• 

NITBOOBM 
AS 

1 

1 

o 

• 

1 

^ 

^ 

• 

• 

! 

Albominoid. 

1 

9i 

S 

1 

D 
9i 

1 

1 
1 

s 

i 

e 

o 

ao 

1 

10704 
20077 
20646 

1M7. 

Joly  14 

Aug.  11 
Sept.  16 

Slight. 
Blight. 
V.  slight. 

Cons. 
Cons. 
Slight. 

.72 
.48 
.45 

.65 

7.10 
6.65 
8.05 

2.56 
2.20 
1.40 

.0040 
.0162 
.0008 

.0087 

.0808 
.0808 
.0228 

.0248 
.0282 
.0100 

.0228 

.0060 
.0076 
.0088 

.0058 

.0260 
.0200 
.0080 

.0100 

.0008 
.0002 
.0001 

.0002 

.06 
.78 
.68 

.78 

2.1 

1.6 
1.6 

Att.  - 

6.68 

2.06 

.0281 

1.8 

Odor,  distinctly  vegetable  and  mnsty. The  samples  were  oolleoted  from  the  brook  below  the 

point  where  the  efflaent  from  the  Alter  beds  enters  the  stream. 


Sewage  Disposal  at  Leicester  Poor  Farm. 

The  Leicester  Poor  Farm  is  situated  on  the  watershed  of  Kettle 
Brook,  one  of  the  sources  of  water  supply  of  the  city  of  Worcester. 
Filter  beds  for  the  purification  of  the  sewage  from  the  buildings 
were  constructed  in  1895.  The  filtration  area  is  50  feet  sqnare  and 
is  divided  into  four  beds.  The  filtering  material  is  composed  of 
selected  sand  and  gravel  of  varying  degrees  of  fineness,  the  finest 
material  being  at  the  surface.  Sewage  flows  directly  from  the  build- 
ings to  the  beds  by  gravity  and  is  distributed  by  means  of  shallow 
wooden  carriers.  The  efiiuent  from  the  beds  flows  into  one  of  the 
branches  of  Kettle  Brook. 
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C^emieeU  Examinalion  of  Effluent  from  the  Uuderdrain 

[P»rU  per  100,000.] 


• 

ction. 

Appbasancb. 

Odob. 

3 

1 

3 

Turbidity. 

Sediment 

i 

Cold. 

Hot 

1    ^  S 

a 

& 

,1 

18*S. 

I 
,1 

1 

16172 

Sept.  16 

Decided, 

brown 
&  clayey. 

Heavy, 
brown  ft 
earthy. 

.86 

Distinctly  musty. 

Decidedly  musty. 

21.00 

1' 

2 

16441 

Oct.   20 

Slight; 

Cons., 

.20 

Faintly  vegetable. 

Faintly    vegetable    and 
mouldy. 

18.40 

earthy. 

1 

1S*6. 

16.86 

8 

16086 

Feb.  18 

Blight. 

Cons., 

.02 

Faintly  musty. 

Distinctly  musty. 

earthy. 

ll 

4 

16276 

Mar.  17 

Decided, 
clayey. 

Cons  , 
earthy. 

.02 

Distinctly  earthy. 

Distinctly    earthy    and 
musty. 

,  16.90 

i' 

6 

16467 

Apr.  21 

SUght. 

SUght. 

.02 

Faintly  earthy. 

Distinctly  mouldy. 

22.60 

11 

6 

16626 

May   19 

Slight. 

Cods  . 
eartny. 

.08 

FBlntly  musty. 

Distinctly  musty. 

'.  24.95 

7 

16812 

Jnne  16 

V.sUght. 

Blight. 

.00 

None. 

Distinctly  woody. 

125.30 

8 

17036 

July  21 

Distinct, 
green. 

Cons., 
earthy. 

.04 

Faintly  unpleasant 

Distinctly  unpleasant. 

!  23.90 

0 

17241 

Aug.  18 

Slight. 

Cons. 

.02 

Distinctly  vegeUble 
and  BweeliBh. 

Distinctly  sweet. 

25.80 

10 

17462 

Sept.  14 

V.  slight. 

SUght, 
earthy. 

.04 

None. 

Faintly  musty. 

23.60 

1 

11 

17686 

Oct.   20 

V.  slight. 

Cons., 
green. 

.03 

Distinctly  vegetable. 

Distinctly  vegetable. 

19.10 

1 

12 

17880 

Nov.  17 

None. 

Cons., 
sandy. 

.00 

None. 

None. 

'  19.10 

13 

18186 

Deo.  16 

None. 

Cons., 
sandy. 

.00 
.06 

Faintly  mouldy. 

Faintly  mouldy. 

18.80 

1 

14 

Av. 

21.17 

18*7. 

16 

18286 

Jan.     18 

V.sUght. 

Cons. 

.06 

Faintly  musty. 

Decidedly  musty. 

,  18.40 

16 

18620 

Feb.    16 

V.sUght. 

Cons. 

.08 

Faintly  unpleasant. 

Distinctly  musty  and  un- 
pleasant. 

16.80 

17 

18786 

Mar.    16 

V.sUght. 

Cons. 

.00 

Distinctly  musty. 

Distinctly  musty  and  un- 
pleasant. 

1  17.10 

18 

10078 

April  20 

None. 

Cens. 

.02 

Falntlv  mouldy  and 
unpleasant. 

Distinctly  musty. 

'  10.00 

19 

10278 

May    18 

Slight. 

Cons. 

.02 

Faintly  musty. 

Decidedly  musty. 

,  17.60 

20 

19472 

June   16 

None. 

Cons. 

.02 

Faintly  musty. 

Distinctly  musty. 

1  22.50 

21 

10841 

July    20 

V.sUght. 

Slight. 

.02 

None. 

Faintly  monldy. 

'  22.80 

22 

20133 

Aug.    17 

V.sUght. 

V.sUght. 

.02 

Distinctly  mouldy. 

Faintly  mouldy. 

1  17.00 

28 

20602 

Sept.  21 

SUght. 

Cons. 

.06 

None. 

Faintly  masty. 

,  17.30 

U 

20802 

Oct.    19 

V.sUght. 

Cons. 

.48 

Faintly  musty. 

Distinctly  musty. 

1  20.00 

26 

21264 

Nov.    16 

Slight. 

Heavy. 

.06 

1  Falntlv    musty    and 
earthy. 

Strongly   musty  and 

i  18.60 

I 

earthy. 

20 

21668 

Deo.    23 

V.sUght. 

Cons. 

.11 

.07 

Faintly  mouldy. 

1 

Distinctly  mouldy    and 
earthy. 

1  16.80 

1 

27 

Av. 

1 ,, 

18-57 

1 

1 

1 
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of  tht  Filter  Beds  at  the  Leicester  Poor  Farm. 

[Parta  par  100,000.] 


Ammosxa. 

Chlorine. 

NlTROOBM  A» 

1^ 

■    i 

a 

• 

t 

■ 

il 

< 

• 

1 

^ 

.1040 

.0670 

8.06 

0.1850 

.0180 

1.25 

.2900 

1 

.0060 

.0072 

8.00 

0.4500 

.0040 

0.84 

.0100 

2 

.0614 

.0158 

2.28 

0.5260 

.0040 

0.09 

. 

8 

.0832 

.0104 

2.35 

0.8900 

.0019 

0.11 

• 

4 

.0416 

.0106 

2.58 

1.7600 

.0220 

0.19 

. 

5 

.0018 

.0070 

2.74 

1.8250 

.0005 

0.09 

. 

0 

.0082 

.0056 

2.51 

0.2250 

.0019 

0.07 

• 

7 

.0004 

.0184 

2.88 

0.8200 

.0008 

0.06 

.0850 

8 

.0000 

.0004 

8.28 

0.1400 

.0006 

0.19 

.0080 

9 

.0008 

.0058 

2.81 

■ 

1.0000 

.0000 

0.10 

.0070 

10 

.0026 

.0058 

2.28 

1.0000 

.0006 

0.18 

.0060 

11 

.0002 

.0076 

2.27 

0.1150 

.0001 

0.07 

.0080 

12 

.0084 

.0086 

2.18 

1.0000 

.0004 

0.18 

.0050 

18 

.0180 

.0138 

2.62 

0.6873 

.0042 

0.22 

.0461 

14 

.5600 

.0170 

2.11 

0.6250 

.0029 

0.28 

.0170 

16 

.8660 

.0250 

2.00 

0.4650 

.0024 

0.12 

.0170 

16 

.1200 

.0110 

1.84 

0.7000 

.0028 

0.08 

.0180 

17 

.0668 

.0116 

1.84 

0.7700 

.0012 

0.11 

.0180 

18 

.0006 

.0080 

1.80 

0.7000 

.0001 

0.04 

.0040 

19 

.0088 

.0136 

1.76 

0.7500 

.0002 

0.18 

.0180 

20 

.0020 

.0076 

2.08 

0.5500 

.0001 

0.12 

.0100 

21 

.0010 

.0050 

2.06 

0.5250 

.0000 

0.09 

.0080 

22 

.0004 

.0204 

1.80 

0.4250 

.0000 

0.51 

.0020 

28 

.0028 

.0112 

2.40 

0.7800 

.0000 

0.82 

.0090 

24 

.0748 

.0418 

2.28 

0.8000 

.0010 

0.16 

.0020 

26 

.2660 

.0816 

1.88 

0.4200 

.0010 

0.18 

4.2 

.0040 

26 

.1211 

.0170 

1.09 

0.6268 

.0010 

0.17 

6.2 

.0097 

27 
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[Parta  per  100,000.] 


Sewage  Disposal 

Chemical  Examination  of 


1 

Date  of 
Collection. 

■ 

Kkaiddk  ox  Evaposatiov. 

TOTAL  BBaiDUE 

• 

LOSS  OH  loxmos. 

Total. 

DlMOlTed. 

Saipended. 

ToUl. 

DUsolTed. 

1 

;  Supeaded. 

1 

1 

18320 

Jan.   20 

41.80 

81.00 

10.20 

19.40 

10.40 

9.00 

2 

18488 

Feb.  11 

40.00 

82.60 

18.40 

22.80 

14.80 

8.00 

t 

18750 

Mar.  10 

48.00 

25.60 

21.00 

22.20 

8.20 

14.00 

4 

10050 

Apr.  14 

40.00 

26.80 

14.20 

16.00 

5.80 

I0.» 

6 

10242 

Aiay   12 

48.00 

81.80 

16.20 

28.00 

10.80 

1S.» 

6 

10U2 

Jane  10 

48.00 

29.70 

18.80 

15.80 

8.00 

7.80 

7 

19700 

July  14 

48.00 

83.40 

14.60 

20.40 

9.00 

11.40 

8 

20085 

Aug.  11 

46.00 

29.80 

16.20 

21.20      , 

7.10 

14.10 

0 

20540 

Sept.  1ft 

121.20 

51.40 

69.80 

81.20 

15.00 

0«.» 

10 

20812 

Oet.    14 

66.40 

43.60 

21.80 

85.40 

17.60 

17.80 

11 

21122 

Not.  10 

44.40 

80.40 

14.00 

19.80 

7.60 

12.30 

12 

21588 

Dec.  16 

32.40 

26.60 

5.80 

18.40 

8.70 

4.70 

13 

Av. 

51.00 

82.69 

19.21 

25.88 

10.25 

1S.O 

Odor,  offenaive. '—  The  samplea  were  collected  from  the  aeparatiog  tanki,  and 
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AT  MaBLBOROUGH. 

Sewage  from  Marlborough, 


[ParU  per  100,000.] 


t 


1.9680 
2.0800 

i.eooo 

1.0400 
1.4400 
1.4400 
2.6200 
2.6600 
2.0000 
6.4000 
4.0400 
1.6400 

2.8940 


Akmovia. 


ALBUXIKOID. 


ToUI. 


DlssoWed. 


Sua- 
pended. 


0.6260 

0.4100 

0.1160 

0.6440 

0.8440 

0.8000 

0.4400 

0.2420 

0.1980 

0.3400 

0.1720 

0.1680 

0.6840 

0.2660 

0.2780 

0.4640 

0.1610 

0.8080 

0.6280 

0.0240 

0.6040 

0.6840 

0.2080 

0.4700 

0.8940 

0.3980 

0.4960 

1.6100 

0.7100 

0.8000 

0.9400 

0.6800 

0.4100 

0.6900 

0.8800 

0.2100 

0.6746 

0.8106 

0..'t649 

Chlorine. 


6.44 
6.90 
4.88 
4.68 
6.83 
4.42 
6.60 
6.06 
13.60 
7.66 
6.62 
4.80 


6.34 


NiTROOKK  A8 


NltratM. 


.0060 
.0060 
.0460 
.1000 
.0030 
.0680 
.0070 
.0030 
.0000 
.0080 
.0070 
.6800 


.0772 


Nitrites. 


.0000 
.0000 
.0106 
.1300 
.0000 
.0226 
.0000 
.0000 
.0000 
.0000 
.0000 
.0660 


.0190 


OxrOBN  CONBUMBD. 


Unflltered. 


FUtered. 


4.68 
4.82 
8.28 
2.40 
3.48 
8.08 
0.89 
4.18 
6.64 
8.80 
8.62 
2.11 


4.68 


2.63 
2.44 
1.68 
1.32 
2.24 
2.16 
8.12 
2.07 
2.96 
4.48 
1.62 
0.84 


2.20 


3 
4 

6 

6 

7 

8 

9 

10 

11 

12 

13 


repreaent  iha  sewage  after  a  portloD  oflthe  auapended  matter  haa  been  separated  from  it. 
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(^emieal  Examination  of  Effluent  from  the  Under- 

[Flut*  per  100,000.] 


1 

5Z5 

Date  of 

Collection. 

Appbabaxcb. 

Odob. 

TDibidlty. 

Sediment. 

i 

Com. 

Hoc 

1S99 

• 

1 

16821 

Jan. 

20 

Slight, 

V.  aMgbt. 

0.20 

DiatlncUy  dtaagreeable. 

DiaUnctiy  diaagx^eable. 

milky. 

2 

18822 

Jan. 

20 

Blight, 
milky. 

V.  alight. 

0.80 

Dlatinctly  diaagreeable. 

Dlatinctly    muaty    and 

disagreeable. 

8 

18480 

Feb. 

11 

Dietlnctly 

Cona. 

0.20 

DiaUnetly  diaagreeable. 

Decidedly  diaagreeable. 

milky. 

4 

18400 

Feb. 

11 

Blight, 
milky. 

Slight. 

0.06 

Dlatinctly    muaty 
nnpleaaant. 

and 

Distinctly  musty. 

5 

18767 

Mar. 

10 

DUtinet, 
•cum. 

Cona.,  iron. 

0.86 

Dlatinctly    muaty 
disagreeable. 

and 

Decidedly  muaty  and 
diaagreeable. 

6 

18768 

Mar. 

10 

Dletinot. 

Slight. 

0.86 

Distinctly    muaty 
diaagreeable. 

and 

Dlatinctly  muaty  and 
diaagreeable. 

7 

10061 

Apr. 

14 

Decided. 

Cona. 

1.60 

Decidedly   muaty 
diaagreeable. 

and 

Decidedly  muaty  and 
disagreeable. 

8 

10062 

Apr. 

14 

Diatinct. 

Cona. 

0.86 

Decidedly   muaty 
diaagreeable. 

and 

Decidedly  muaty  and 
diaagreeable. 

0 

10248 

May 

12 

Distinct. 

Cona. 

1.10 

Distinctly    muaty 
unpleaaant. 

and 

Decidedly  musty  and 
diaagreeable. 

10 

10244 

May 

12 

DisUnot. 

Cona. 

0.00 

DiatlncUy    muaty 
unpleaaant. 

and 

Decidedly  muaty  and 
disagreeable. 

11 

10443 

June 

10 

DUUnct. 

Heavy. 

0.32 

Distinctly    musty 
disagreeable. 

and 

Decidedly  muaty  and 
disagreeable. 

12 

10444 

Jnoe 

10 

Blight. 

SUght. 

0.18 

Dietinclly    muaty 
disagreeable. 

and 

Decidedly  muaty  and 
diaagreeable. 

18 

10800 

July 

14 

Slight. 

V.  alight. 

0.80 

Distinctly    muaty 
unpleaaant. 

and 

Distinctly  muaty  asd 
disagreeable. 

14 

10801 

July 

14 

Slight. 

SUght. 

0.28 

Distinctly    muaty 
unpleaaant. 

and 

Diatinctly  muaty  and 
diaagreeable. 

16 

20086 

Aug. 

11 

Disttnct. 

Cona.,  iron. 

1.20 

Decidedly  muaty. 

Decidedly  muaty. 

16 

20087 

Ang. 

11 

Diatlnct. 

Cona. 

0.45 

Decidedly    musty 
disagreeable. 

and 

Decidedly  muaty  and 
disagreeable. 

17 

20641 

Sept. 

15 

V.  alight, 
milky. 

V.  alight. 

0.18 

Distinctly    muaty 
disagreeable. 

and 

Dlatinctly  muaty  and 
disagreeable. 

18 

20642 

Sept. 

16 

None. 

V.  alight. 

0.22 

Distinctly    muaty 
disagreeable. 

and 

Distinctly  muaty  and 
disagreeable. 

19 

20818 

Oct. 

14 

None. 

V.  alight. 

0.12 

Distinctly  disagreeable. 

DistincUy  diaagreeable 

20 

20814 

Oct. 

14 

Slight, 
milky. 

V.  slight. 

0.40 

Decidedly   muaty 
disagreeable. 

and 

and  faintly  muaty. 
Decidedly   muaty    and 
disagreeable. 

21 

21128 

Nov. 

10 

Slight. 

Cona. 

0.11 

Distinctly  mouldy. 

Strongly    mouldy   and 

22 

21124 

Nov. 

10 

Decided. 

Heavy,  iron. 

0.11 

Decidedly  musty. 

musty. 
Strongly  muaty. 

23 

21680 

Deo. 

16 

Decided. 

Cona. 

0.40 

Decidedly  disagreeable. 

Strongly  muaty  and  dis- 
agreeable. 
Offensive. 

24 

21600 

Dec. 

16 

Decided. 

Cona. 

0.19 

Strongly  musty  and  dis- 

i 

1 
1 

0.41 

agreeable. 

1 

26 

At.* 

1 

'        ! 

*  Where  more  than  one  aample  waa  collected  in  a  month,  the 


No.  84.]         SEWAGE  DISPOSAL  OF  TOWNS. 


531 


draiTU  of  the  MarJlborough  Filter  Beds. 

[Put*  per  100,000.] 


1 

AVMOMIA. 

NmoosM  AS 

1 

1 

• 

! 

Albu- 
minoid. 

• 

e 

1 

i 
s 

s 

n 

■ 

1 

S6.70 

0.7200 

0.0480 

4.96 

0.8000 

0.0096 

.80 

.0400 

1 

26.10 

0.6200 

0.0280 

4.94 

0.7000 

0.00S2 

.28 

.0620 

2 

20.80 

0.8480 

0.0720 

4.86 

0.8400 

0.0180 

.61 

.0680 

S 

21.70 

0.6400 

0.0440 

4.47 

0.4000 

0.0040 

.27 

.0200 

4 

20.50 

0.8800 

0.0600 

4.07 

0.8000 

0.0100 

.55 

.1900 

5 

20.M 

1.0400 

0.0620 

4.48 

0.1600 

O.OIOO 

.40 

.0600 

6 

21.70 

0.9600 

0.0620 

8.80 

0.8000 

0.0120 

.61 

.4400 

7 

22.20 

1.0400 

0.0820 

8.82 

0.8600 

0.0220 

.88 

.0660 

8 

28.20 

0.9280 

0.0400 

6.16 

0.1500 

0.0260 

.44 

.8000 

9 

26.80 

0.9600 

0.0240 

4.78 

0.6250 

0.0100 

.29 

.2000 

10 

26.00 

0.7600 

0.0800 

6.00 

0.2600 

0.0005 

.88 

.2800 

11 

29.80 

0.7600 

0.0870 

4.64 

0.6600 

0.0220 

.92 

.0460 

12 

82.40 

0.4800 

0.0170 

6.40 

1.0000 

0.0012 

.80 

.0660 

13 

86.00 

0.6160 

0.0240 

6.70 

1.1600 

0.0150 

.50 

.0600 

14 

24.80 

0.6000 

0.0310 

6.46 

0.2800 

0.0026 

.84 

.8400 

15> 

27.40 

0.4400 

0.0820 

6.66 

0.4760 

0.0176 

.86 

.1160 

16 

84.10 

0.4060 

0.0072 

7.20 

0.6760 

0.0125 

.42 

.0280 

17 

88.10 

0.4400 

0.0220 

6.60 

0.6600 

0.0090 

.26 

.0280 

18 

81.60 

0.9600 

0.1040 

7.06 

0.6000 

0.0066 

.81 

.0240 

19 

29.86 

1.0400 

0.1040 

6.92 

0.2600 

0.0800 

.64 

.0476 

20 

86.00 

0.6400 

0.0872 

7.28 

1.8260 

0.0180 

.27 

ll.T 

.0200 

21 

68.40 

0.9040 

0.0680 

22.40 

0.6000 

0.0800 

.60 

12.9 

.2400 

22 

24.70 

0.8676 

0.0620 

6.46 

0.4700 

0.0360 

.44 

.0960 

28 

26.80 

0.9195 

0.0420 

6.46 

0.4000 

0.0440 

.42 

.1400 

24 

28.19 

0.7613 

0.0448 

6.17 

0.6242 

0.0161 

.41 

7.4 

.1226 

25 

mean  analysis  for  that  month  has  been  need  in  making  the  average. 
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Chemical  Examination  of  Water  fiom  the  Brook  into  tokiek  tin 

[Fuu  per  lOOAW.] 


■ 

1 

1      1 

t      i 

1 

APrSAKAirCB. 

1' 

i.                             Odob. 

'  Rsan>CB  cm 

EVATOBATSOS. 

of 
Collo 

Turbidity. 

SedlmcDt. 

* 

.      ,              Cold.                             Hot. 

a 

Si 
&_ 

1M7. 

1 

1 

1 

■ 

1         ! 

1 

18828 

Jan.    20 

V.  slight. 

Slight. 

0.26 

Distinctly  unpleas- 
ant. 

Distinctly  maaty 
and  unpleafsanu    j 

:  18.60     6.60 

I               1 

3 

18401 

Feb.    11 

Slight. 

Cons. 

0.83 

Distinctly  unpleas- 
ant. 

Distinctly  nnpleaa- 
ani. 

U.50  .  4.71 

■ 

8 

18789 

Mar.    10 

Distinct. 

Cons. 

O.flO 

Distinctly  nausty 
and  unpleasant. 

Dlstinetly  musty. 

8.00     3.10 

4 

10088 

April  14 

Distinct. 

Cons. 

0.40 

Distinctly  musty 
and  disagreeable. 

Distinctly  musty 

12.60     S.TO 

and  disagreeable.! 

, 

6 

10246 

May     12 

Slight. 

Oons. 

0.70 

Distinctly  musty 

Distinctly  musty 

1  13.00     4.30 

■ 

and  unpleasant. 

and  unpleasant. 

1 

« 

10445  iJoDe    10 

V.sllght. 

Cons. 

1.10 

Faintly  musty  and 
disagreeable. 

Distinctly  musty 

1  IS.OO  1  4.40 

and  diragreeable.  I             I 

7 

10802 

Jnly    14 

1  Slight. 

Cods. 

0.08 

Distinctly  musty. 

Distinctly  musty 
and  unpleasant. 

18.10     4.80 

8 

20088 

Aug.   11 

V.sllght. 

Slight. 

0.10 

Distinctly  musty. 

Distinctly  mnstv 
and  disagreeable. 

18. SO     6.10 

9 

20M8 

Bept.  15 

None. 

Slight. 

0.16 

Faintly  vegetable 

Distinctly  musty. 

28.65 

7.66 

• 

and  musty. 

10 

20816  ,  Oct.     14  1 

None. 

Slight. 

0.10 

Distinctly  unpleas- 

Distinctly musty 

20.30  >  8.83 

ant. 

and  unpleasant. 

11 

21126 

Nov.    10 

V.sllght. 

Cons. 

0.68 

Faintly  vegetable. 

Distlnctlv  vegeta- 
ble and  earthy. 

20.45 

6.2S 

1 

12 

21601 

Dec.    16 

Slight. 

Cons. 

0.60 

Distinctly  musty 

Strongly  musty 

'  18.30 

8.25 

At... 

r 

1 

and  unpleasant. 

and  unpleasant. 

1 

'  i7.a 

13 

0.60 

6.30 

The  samples  wore  collected  from  the  brook  at  the  road  orosaing  below  the 


[ParU  per  100,000.] 


Sewage  Disposal 

Chemical  ExamimUum  of 


1 

2 
3 

4 
6 
8 


• 

c 
c 

Rbsiddb  ok  Evapobation. 

1 

a 

Jan.   20 

TOTAL  RS8IDUB. 

LOSS  CM  IGMITIOSr. 

ToUl. 

Dissolved. 

Suspended. 

Total. 

Dissolved. 

Suspended.    ' 

18814 

63.40 

62.80 

10.00 

28.60 

18.60 

10.00 

18781 

Mar.  11 

102.20 

01.00 

11.20 

50.40 

40.00 

10.40 

10284 

May  12 

403.80 

387.20 

16.40 

72.60 

72.50 

0.10 

10808 

July  16 

38.40 

83.00 

6.40 

23.60 

10.20 

4.40 

20647 

Sept.  16 

21.60 

16.30 

6.30 

10.20 

6.10 

6.10 

21816 

Nov.  22 

178.60 

168.00 

12.80 

50.80 

44.60 

6.80 

Av. 

134.68 

124.38 

10.26 

38.06 

82.08 

6.07 

Odor,  offensive. The  samples  were  eoUeeled 
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JEffluent  Jrom  the  MarUtorough  Sewage  Filter  Beds  is  discharged. 

[Patta  par  100,000.] 


AUMOHIA. 

NiTROOBK  AS 

' 

ALBUVIKOID. 

i 

hi 

• 

1 

Dis- 
solved. 

• 

il 

00 

• 

c 

6 

• 

i 

5 

Oxygen 

Got 

• 

0.8000 

.0860 

.0300 

.0060 

8.80 

.6600 

.0080 

.82 

4.8 

1 

0.6040 

.0360 

.0280 

.0080 

2.68 

.3000 

.0070 

.42 

8.4 

2 

0.8020 

.0440 

.0340 

.0100 

1.72 

.1260 

.0080 

.64 

2.6 

8 

0.4960 

.0420 

.0280 

.0140 

2.76 

.2000 

.0120 

.60 

6.1 

4 

0.4080 

.0290 

.0220 

.0070 

2.88 

.1760 

.0060 

.68 

4.4 

6 

0.2800 

.0440 

.0870 

.0070 

1.47 

.2260 

.0126 

.84 

8.1 

6 

0.3120 

.0400 

.0270 

.0130 

8.60 

.2400 

.0180 

.84 

4.7 

7 

0.8200 

.0240 

.0210 

.0080 

4.49 

.2200 

.0180 

.88 

6.6 

8 

o.sseo 

.0870 

.0200 

.0170 

5.68 

.6260 

.0400 

.49 

6.6 

9 

0.4000 

.1020 

- 

- 

6.48 

.6700 

.0400 

.80 

8.4 

10 

2.6400 

.0276 

.0242 

.0084 

4.81 

.4750 

.0100 

.67 

6.1 

11 

0.2168 

.0862 

.0264 

.0088 

8.20 

.4300 

.0160 

.62 

6.0 

12 

0.5021 

.0860 

.0271 

.0088 

8.46 

.8871 

.0164 

.48 

4.9 

IS 

filter  beds  and  below  where  the  effluent  from  the  filter  bed«  enters  the  stream. 


AT    MeDFIELD. 

Sewage  from  Medfield, 


[Parts  per  100,000.] 


AMMOIIIA. 

Chlorine. 

MiTROOBK  AS 

OXTGEN  COMSTTlfBD. 

ALBUMIISOID. 

Nitrates. 

Nitrites. 

UnlUtered. 

Filtered. 

Free. 

Total. 

Dissolved. 

8aa- 
pended. 

2.0000 

0.6600 

0.6000 

0.1600 

12.66 

. 

.0120 

i6.n 

12.1» 

1 

2.4800 

1.6400 

1.4700 

0.1700 

4.63 

.0000 

.0000 

19.76 

17.04 

2 

1.4400 

0.6760 

0.4900 

0.1860 

8.66 

.0060 

.0126 

9.84 

7.76 

8 

1.6000 

1.6600 

1.6140 

0.1860 

2.86 

.0080 

.0000 

6.01 

8.72 

4 

0.6660 

0.6440 

0.4960 

0.0480 

1.40 

.0020 

.0000 

2.64 

1.12 

6 

2.2800 

1.220O 

1.0200 

0.2000 

8.80 

.0080 

.0090 

10.80 

9.20 

6 

1.7260 

1.0660 

0.9160 

0.1600 

4.71 

.0026 

.0066 

10.64 

8.62 

7 

as  the  sewage  flowed  upon  the  filter  beds. 
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ChemiceU  Examination  of  Water  from  a  Spring  bdow 

[Part,  par  100,000.] 


1 

Date  of 

Collection. 

APPB41UK0S. 

Odor. 

1 

Ik 
2 

Turbidity. 

Sediment. 

1 

Cold. 

Hot. 

1 

3 

4 
5 
« 

18816 
18762 
19286 
19809 
20648 
21817 

1S*7. 

Jan.   20 

Mar.  11 
May   12 
July  16 
Sept.  16 
Not.  22 

V.  slight. 

None. 

Distinct. 

Slight. 

Distinct. 

Slight. 

V.  alight, 
v.  slight. 
Slight. 
Cons. 
Cons. 
Cons. 

0.26 
0.06 
0.86 
1.12 
1.00 
0.84 

Faintly  unpleasant. 
None. 

Distinctly  unpleas- 
ant. 

Distinctly  vegetable 
and  monldy. 

Distinctly  disagree- 
able. 

Mouldy. 

Faintly  unpleasant. 

Faintly  mouldy. 

Dlstinetly  unpleasant. 

Diatlnetly  vegeUble. 

Dis^ctly  unpleasant. 

Distinctly  mouldy  and 
offensive. 

5.91 
5.M 
6.S0 
8.« 
6.80 
11.90 

7 

Av. 

0.60 

7.07 

The  samples  were  collected  from  the  spring  which  is  located  north  of  the  filter  beds  and  a  little  over 
direction  of  this  spring. 


[Farts  per  100,000.] 


Sewage  Disposal 

Chemical  Examination  of 


4) 

a 

a 
S5 

• 

d 
c 

Si 
o 

c 
« 

RKSIDUB  on  EViLPOaA.TION. 

TOTAL  KB3IDUB. 

X.OS8  OH  loirrnoK. 

• 

1 

1 

1 
go. 

00 

• 

3 

* 

> 

s 

i 

•a 

si 

1 

2 
8 

4 
5 
6 
7 
8 
9 
10 
11 

18387 
18663 
18813 
19061 
19264 
19489 
19806 
20624 
20817 
21228 
21698 

1S»7. 

Jan.   27 

Feb.  26 
Mar.  18 
Apr.  16 
May   13 
June  10 
July  16 
Sept.  16 
Oct.    16 
Nov.  11 
Deo.  16 

27.80 
81.00 
28.40 
25.80 
26.60 
24.70 
27.80 
29.20 
28.40 
29.20 
24.00 

26.80 
26.20 
22.40 
25.00 
28.60 
23.60 
25.80 
27.20 
26.80 
26.50 
21.80 

1.00 
6.80 
1.00 
0.80 
2.00 
1.10 
2.60 
2.00 
2.00 
8.70 
2.20 

0.60 
7.40 
8.70 

10.20 
6.20 
4.80 
7.00 
9.80 
9.40 

10.00 
6.60 

9.50 
7.00 
8.10 
10.00 
4.80 
4.10 
6.10 
7.80 
7.30 
7.30 
5.60 

0.10 
0.40 
0.60 
0.20 
1.40 
0.70 
1.90 
2.00 
8.10 
2.76 
1.00 

12 

Av. 

26.99 

24.76 

2.24 

8.14 

6.96 

1.19 

Odor,  from  January  to  June,  musty  and  disagreeable,  and  for  the  remainder  of  the 
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the  Filtration  Area  of  tke  Medfield  Sewerage  Syttem. 

[Fwu  per  100,000.] 


AXMOVIA. 

• 

a 
1 

6 

KlTBOOBW  AS 

Oxygen 

Consnmed. 

1 

• 

Alba- 
mlnold. 

• 

1 

• 

5 

.0028 
.0014 
.0006 
.0040 
.0020 
.0214 

.0086 
.0068 
.0120 
.0664 
.0310 
.0464 

0.46 
0.60 
0.66 
0.00 
0.64 
1.80 

.0400 
.1400 
.0160 
.0000 
.0000 
.0080 

.0006 
.0001 
.0001 
.0001 
.0000 
.0001 

.00 
.14 
.27 
.68 
.64 
.40 

1.6 
1.6 
2.2 
2.2 
2.1 
2.1 

.0820 
.0080 
.0280 
.2250 
.0000 
.1760 

1 
2 
S 

4 

5 
6 

.0064 

.0274 

0.81 

.0330 

.0002 

.84 

2.0 

.0022 

7 

260  feet  from  the  edge  of  the  nearest  bed.    The  ground  where  the  filter  beds  ure  located  alopee  In  the 


AT   NaTICK. 

Sewage  from  NcUick. 


[Parts  per  100,000.] 


Ammokia. 


ALBUMINOID. 

1 

■ 

t 

> 

•a 

i 

5 

iS      1 

'  5 

o 

3  — 

h 

H 

Q           ' 

00 

0.2720 

0.0640 

0.0504 

0.0136 

0.2620 

0.0600 

0.0230 

0.0370 

0.2880 

0.0400 

0.0264 

0.0136 

0.1400 

0.0400 

0.0270 

0.0130 

0.4080 

0.1000 

0.0840 

0.0760 

0.4320 

0.0750 

0.0840 

0.0410 

0.6080 

0.1300 

0.0760 

0.0640 

0.7200 

0.1820 

0.1120 

0.0700 

1.1200 

0.3300 

0.2700 

0.0600 

1.4000 

0.3800 

0.1800 

0.2000 

0.8400 

0.8000 

0.8000 

0.0000 

0.6801 

0.1636 

0.1030 

0.0606 

a 

■c 

o 


3.64 
3.82 
8.42 
8.10 
8.84 
8.38 
4.85 
5.40 
4.80 
4.45 
8.10 


8.03 


NlTROaSM  AS 


s 
t 


.5000 
.5250 
.6250 
.6200 
.8500 
.1600 
.0020 
.0000 
.0100 
.0090 
.4500 


.2858 


.0135 
.0165 
.0175 
.0160 
.0160 
.0250 
.0000 
.0000 
.0001 
.0008 
.0880 


.0175 


OZTOBlf  COMSDIIBD. 


4> 

s 

a 
D 


0.74 
0.80 
0.56 
0.80 
0.62 
0.72 
1.75 
1.76 
2.80 
2.48 
0.70 


1.21 


g 


0.00 
0.48 
0.40 
0.82 
0.40 
0.64 
1.87 
1.20 
2.21 
1.52 
0.62 


0.00 


1 
2 
3 
4 
5 
6 
7 
8 
0 
10 
11 

12 


year,  ofTenslTe.— The  sewage  was  collected  as  it  flowed  out  npon  the  filter  beds. 
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Chemical  Examination  of  Effluent  from 

[ParU  per  100,000.] 


a 


e 
o 

9 
*^ 

01 

Q 


1 

18388 

2 

18004 

8 

18814 

19003 

10255 

19440 

19807 

20095 

20525 

10 

20818 

11 

21229 

12 

21594 

13 

Av. 

Jan.,  27 
Feb.  25 
ICar.  18 
April  15 
May  18 
Jane  10 
Jaly  15 
Aag.  12 
Sept.  15 
Oot.  15 
Nov.  11. 
Deo.  10. 


Appbakancr. 


Turbidity. 


Redlment. 


None. 
V.  slight. 
None. 
None. 


'  None. 

None. 

v.  Blight. 

v.  Blight. 
!V.  Blight. 
I  None. 

V.  Blight. 

V.  alight. 


Slight, 

Bandy. 
V.  Blight. 

None. 

V.  Blight. 

V.  Blight. 

V.  Blight. 

V.  Blight. 

Blight. 

Slight. 

V.  Blight. 

Cons. 

ConB. 


a 


0.00 
0.07 
0.05 
0.05 
0.40 

0.80 

I 
0.07 

'  0.03 

0.43 

0.10 

0.12 

1.00 

0.22 


Odob. 


Cold. 


Hot. 


mm   b 


4-  r 


Faintly  muBty. 

DiBtinotly  muBty. 

None. 

None. 

Faintly  unpleasant. 
I 

i  V.  faintly  onpleas- 
I     ant. 

'  Faintly  mnsty. 
I 
I  Distinctly  mouldy. 

I  Distinctly  masty. 

Distinctly  disagree- 
able. 
Faintly  mnsty. 

Distinctly  musty. 


Distinctly  masty  and  an- 

pleasant. 
Faintly  masty. 

DisUnetly  unpleasant. 

Faintly  mouldy. 

DiBtlnetly  mouldy. 

None. 

Distinctly  musty. 

Distinctly  mouldy. 

Faintly  mnaty. 

Distinctly  masty  and  diB- 

agreeable. 
Distinctly  musty. 

Distinctly  masty. 


li 


24 .» 

21.00 
:  17.90 

».ao 

16.10 

'l21.» 

II 

I,  2l.» 
j(  28.10 
13.» 
19.40 
20.50 
M.TO 
19.M 


The  samples  were  collected  from  the  anderdiaio  st  tbe 


Sewage  Disposal  at  Spencer. 

Population  in  1895,  796I4.  A  system  for  the  disposal  of  the  sew- 
age of  the  town  of  Spencer  by  intermittent  filtration  through  saod 
was  put  in  operation  in  the  fall  of  1897.  The  filtration  area  is  situ- 
ated on  the  easterly  side  of  the  Quaboag  River,  about  midway 
between  the  villages  of  Spencer  and  East  Brookfield.  The  area 
prepared  for  the  filtration  of  sewage  contains  twelve  beds,  having  an 
aggregate  area  of  9.3  acres,  exclusive  of  embankments,  all  of  which 
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the  Underdrain  of  the  NcUick  Filler  Beds. 

[Parte  per  100.000.] 


Ammonia. 

• 

1 

NlTSOOBH  A8 

Oxygen 

Consumed. 

1 

• 

g 

J3 

1 

Albu- 
minoid. 

• 

■» 

s 

• 

1 

.0400 

.0086 

8.20 

.6600 

.0060 

.06 

6.0 

.0060 

1 

.0192 

.0112 

8.06 

.7600 

.0026 

.26 

7.7 

.0020 

2 

.0126 

.0068 

2.80 

.6800 

.0016 

.16 

6.9 

.0100 

.0022 

.0068 

3.70 

.6260 

.0006 

.14 

6.4 

.0000 

.0082 

.0086 

2.04 

.6000 

.0002 

.86 

6.6 

.0080 

.0082 

.0100 

8.80 

.4360 

.0000 

.82 

7.0 

.0100 

.0020 

.0086 

4.40 

.8750 

.0008 

.20 

7.7 

.0010 

.0006 

.0004 

6.08 

.2600 

.0002 

.18 

7.7 

.0020 

.0200 

.0146 

2.80 

.1600 

.0007 

.41 

8.8 

.0000 

.3400 

.0380 

4.20 

.8600 

.0060 

.80 

7.0 

.0040 

10 

.0868 

.0176 

8.06 

.8460 

.0020 

.16 

7.7 

.0010 

11 

.0162 

.0212 

8.08 

.4800 

.0014 

.82 

6.0 

.0120 

21 

.0820 

.0184 

8.46 

.4450 

.0092 

.28 

6.6 

.0042 

18 

point  where  it  dieohargee  toto  Bannister  Brook. 

was  prepared  by  the  removal  of  all  the  soil  and  sub-soil.     Some  of 
the  beds  in  which  the  finest  material  is  found  are  underdrained,  the 
underdrains  discharging  into  the  Quaboag  River,  but  most  of  the 
beds  are  composed  of  such  coarse  material  that  no  underdrains  were 
considered  necessary. 

A  further  description  of  these  works,  together  with  analyses  of 
sewage  and  effluent,  will  be  given  in  a  subsequent  report. 


FOOD  AND  DRUG  INSPECTION. 
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FOOD  AND  DRUG  INSPECTION. 


The  work  of  food  and  drug  inspection  performed  by  the  State 
Board  of  Health  is  conducted  under  the  provisions  of  an  act  of  1882, 
with  subsequent  amendments,  authorizing  the  Board  to  expend  an- 
nually a  sum  not  exceeding  $11,500  for  the  purpose  of  enforcing  the 
laws  relating  to  adulteration,  it  being  also  provided  that  three-fifths 
of  this  sum  shall  be  expended  in  enforcing  the  laws  relating  to  milk 
and  milk  products. 

The  operations  of  the  Board,  under  the  provisions  of  this  act,  for 
the  year  ending  Sept.  30, 1897,  are  detailed  in  the  following  report. 

The  following  persons  comprised  the  force  employed  by  the  Board 
during  the  year :  — 

Dr.  Charles  P.  Worcester, Analyst. 

Prof.  Charles  A.  Goessmann,         .        .       .        .        .    Analyst. 

Mr.  Albert  E.  Leach, Assistant  Analyst, 

John  H.  Terrt, Inspector. 

John  F.  McCaffrey, Inspector, 

Horace  F.  Davis, Inspector. 

Thomas  0.  Allen, Inspector. 

The  whole  number  of  samples  of  food  and  drugs  (including  milk) 
examined  during  the  year  was  10,680,  or  2,353  more  than  the  num- 
ber examined  in  the  year  ending  Sept.  30, 1896,  and  4,374  more 
than  the  average  annual  number  examined  in  the  ten  years  from 
Sept.  80,  1886,  to  Sept.  30,  1896. 

The  whole  number  examined  since  the  beginning  of  operations  in 
this  department  in  1883  was  86,793. 
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The  following  summary  embraces  the  work  done  daring  the 
year :  — 

Number  of  samples  of  milk  examined, 6,046 

Number  of  samples  above  standard, 4,150 

Number  of  samples  below  standard, 1,896 

Percentage  of  adulteration  or  deficiency, 31.3 

Number  of  samples  of  other  kinds  of  food  (not  milk),  .        .        .  3,944 

Number  of  samples  above  standard, 3,438 

Number  of  samples  below  standard, 506 

Percentage  of  adulteration, 12.8 

Number  of  samples  of  drugs  examined, 690 

Number  of  samples  of  good  quality, 442 

Number  of  samples  adulterated,  as  defined  by  the  statutes,  .        .  248 

Percentage  of  adulteration, 35.9 

Total  number  of  samples  of  food  and  drugs  examined,        .        .  10,680 

Total  number  found  to  be  of  good  quality, 8,030 

Total  number  not  conforming  to  the  statutes,        ....  2,650 

Percentage  of  adulteration, 24.8 

It  should  not  be  inferred  from  an  examination  of  these  figures  and 
those  which  are  presented  in  the  following  tables  that  they  represent 
the  actual  condition  of  the  food  supply  of  Massachusetts  with  refer- 
ence to  adulteration.  As  was  stated  in  the  last  report  of  the  Board, 
the  experience  of  the  Board  enables  it,  first,  to  exercise  a  careful 
selection  of  such  articles,  mainly,  as  are  liable  to  adulteration; 
secondly,  to  obtain  such  articles  in  those  seasons  of  the  year  when 
their  adulteration  is  most  common ;  and  third,  to  pay  special  atten- 
tion to  new  forms  of  adulteration  which  are  constantly  appearing  as 
fast  as  the  fraud  and  ingenuity  of  the  professional  adulterator  present 
them  to  the  public. 

The  following  table  presents  a  summary  of  the  work  done  during 
the  entire  period,  from  the  beginning  of  operations  under  the  food 
and  drug  acts  in  1883  to  the  close  of  the  year  ending  Sept.  30, 
1897 :  — 
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From  the  foregoing  table  it  appears  that  86,793  samples  of  food 
and  drugs  have  been  collected  by  the  inspectors  of  the  Board  and 
submitted  to  the  analysts  for  examination  during  the  fifteen  years 
in  which  the  statutes  providing  for  this  work  have  been  in  opera- 
tion. The  total  cost  of  the  work  has  been  $139,524.67.  Enough 
has  already  been  said  in  previous  reports  to  show  that  many  times 
this  sum  have  undoubtedly  been  saved  to  the  consumers  throughout 
the  State. 

The  cost  of  collection  and  analysis  per  sample  has  also  been  re- 
duced one-half.  This  expense  in  1883  amounted  to  $2.26  per  sam- 
ple, but  this  amount  has  been  reduced  to  1.13  in  1897,  a  sum  much 
less  than  that  of  any  preceding  year.  Part  of  this  saving  is  due  to 
the  concentration  of  the  greater  part  of  the  work  of  analysis  under 
one  head  at  the  State  House  laboratory. 

In  that  portion  of  the  analyst's  report  which  relates  to  food  in- 
spection may  be  found  a  discussion  of  the  subject  of  preservatives 
used  in  milk,  and  the  methods  of  detecting  them,  especially  with  ref- 
erence to  the  use  of  formalin.  The  examination  of  different  branda 
of  condensed  milk  and  evaporated  cream  presented  in  the  last  report 
has  been  continued,  and  the  results  are  given  in  this  report. 

A  statement  is  also  made  of  the  results  of  an  examination  of 
wrappers  composed  of  tin  and  lead  foil  used  for  containing  articles 
of  food,  and  stoppers  of  bottles  used  for  containing  beverages.  In 
some  countries  the  general  laws  relating  to  food  inspection  contain 
provisions  for  the  inspection  of  all  articles  used  in  the  preparation 
or  wrapping  of  food,  such  as  culinary  utensils,  tin  and  lead  foil 
wrappers,  stoppers,  beer  faucets,  etc. 

An  examination  was  made  during  the  year  of  jellies,  preserves, 
jams,  etc.,  with  reference  to  their  composition ;  and,  while  injurious 
substances  were  not  found  in  them,  it  was  found  on  examination 
that  many  of  the  fruit  jellies  were  merely  cheap  imitations  or  sub- 
stitutes for  the  articles  indicated  upon  their  labels. 

Drugs. 

The  number  of  samples  of  drugs  examined  during  the  year  (690) 
was  larger  than  that  of  any  year  since  1888. 

The  principal  articles  found  to  be  adulterated  or  below  the  standard 
strength  were  distilled  water,  subnitrate  of  bismuth,  calx  chlorata, 
citrate  of  iron  and  quinine,  powdered  opium,  compound  spirits  of 
ether,  whiskey,  lemon  juice,  tincture  of  opium,  white  and  red  wine. 
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Notices. 

The  following  lists  present  the  names  of  the  cities  and  towns  to 
which  notices  were  issued  relating  to  the  adulteration  of  different 
kinds  of  food  and  drugs  :  — 

Cities  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  Milk. 


Beverly, . 
Boston,    . 
Brockton, 
Brookline, 
Cambridge, 
Charlton, 
Chelsea, . 
Dedham, 
Everett,  . 
Fall  River, 
Fitchburg, 
Crloucester, 
Haverhill, 
Hull,       . 
Hyde  Park, 
Lawrence, 
lialden,  . 
Harl  borough, 
Hedford, 
Milford,  . 
Natick,    . 
Kew  Bedford, 
Newburyport, 


2 
4 
7 
5 
4 
1 
7 
4 
2 

14 
3 
4 
2 
1 
7 
1 

14 
1 
4 
2 
3 
1 
1 


Newton, 7 

Northborough,       ....  2 

Provincetown,        ....  1 

Quincy, 6 

Revere, 2 

Salem, 3 

Salisburv  Beach,    ....  1 

Somerville, S 

Sprinefield, 6 

Stoneham, 1 

Stoughton, 6 

Taunton, 2 

Waltham 6 

Watertown, 2 

Westborough,         ....  1 

Whitman 2 

Winchester, 4 

Winthrop, 6 

Wobum, 4 

Worcester, 6 

Total, 170 


Cities  and  Towns  to  which  Notices  were  sent  on  Account  of  Adulterated  Articles  of 

Food  other  than  Milk. 


Boston,  . 
Brockton, 
Cambridge, 
Chelsea, 
Everett, . 
Fall  River, 
Hndson, 
Hull,  . 
Lawrence, 
Maiden, . 
Medford, 
New  Bedford, 
North  Adams, 
Northampton, 
Palmer, . 


30 
1 
6 
3 
2 
8 
1 
1 
3 
2 
2 
7 

11 
3 
1 


Pl^outh, 2 

Quincy, 1 

Revere, 1 

Salem, 2 

Somerville, 2 

Southbrid^e, 1 

Springfield, 1 

Stoneham, 1 

Taunton 6 

Wellesley, 1 

Westfield 1 

Worcester,     .        .        .        .        ,  4 

Total, 104 
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Cities  and  Towns  to  which  Notices  were  sent  on  Account  of  AduUeraied  Drugs, 


Boston, 11 

Cambridge, 1 

Dedham, 1 

Fitchburg, 1 

Gloaceeter, 1 

Hyde  Park, 1 

Milford 1 


North  Adams,        ....  1 

Stonebam, 1 

StougbtoD, 1 

Taunton, 1 

Total 21 


Prosecutions. 

Id  the  reports  of  each  of  the  last  five  years  a  condensed  summary 
was  presented,  showing  the  number  of  prosecutions  conducted  in 
each  year  since  the  beginning  of  work  under  the  food  and  drugs  acts. 
The  following  table  presents  the  same  figures,  with  the  addition  of 
those  for  the  year  ending  Sept.  80,  1897  :  — 


Number  of  Complaints  entered  in  Court. 


Tbab. 

Food 

(not  ineladiag 

Milk). 

Drnca. 

Milk. 

TotaL 

Oonrtotloni. 

Fines 
Impoeed. 

1883, 
1884, 
1886,* 

1886,t 

1887, 

1888, 

1889, 

1890, 

1891, 

1892, 

1893, 

1894, 

1896, 

1896, 

1897, 

2 

60 
10 
SO 
22 
74 
78 
96 
62 
26 
14 
13 
7 
18 

6 

1 
1 

6 

12 

3 

11 

1 

4 
46 
68 
10 
84 
43 
66 
24 
49 
72 
67 
76 
68 
68 
61 

9 

48 

119 

20 

64 

66 

140 

102 

160 

136 

96 

90 

92 

76 

66 

8 
44 

103 
19 
60 
61 

124 
96 

136 

123 
92 
77 
86 
74 
64 

t2,042  00 
3389  00 
3,919  00 
2,668  00 
3,661  70 
2,476  00 
2,626  00 
2,896  30 
2«812  20 
2,766  60 

Total 

8, 

■          . 

487 

89 

746 

1,271 

1,166 

t29,744  80 

•  To  May  1, 1886. 


t  Four  montbi  only. 


X  No  locord  kept. 


Batio  of  convictions  to  complaints,  91.7  per  cent. 

Note. — All  complaints  entered  before  May  1, 1886,  were  under  the  direction 
of  the  Board  of  Health,  Lunacy  and  Charity,  and  all  after  that  date  were  under 
the  directioD  of  the  State  Board  of  Health. 
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The  following  report  was  presented  to  the  Legislature  in  January, 
1898,  id  compliance  with  the  provisions  of  the  statutes :  — 

Opficb  of  thb  Statb  Boabd  of  Health, 

Statb  Housb,  Boston,  Jan.  1,  189S. 

To  the  Honorable  Senate  and  House  of  Representaiivts  of  the  CommonweaUh  of 

Massachtisetts  in  General  Court  assenMed, 

The  following  summary  is  made  in  compliance  with  the  provisions 
of  chapter  289,  section  2,  of  the  Acts  of  1884,  requiring  the  State 
Board  of  Health  to  '^  report  annually  to  the  Legislature  the  number 
of  prosecutions  made  under  chapter  263  of  the  Acts  of  1882,  and  an 
itemized  account  of  all  money  expended  in  carrying  out  the  provi- 
sions thereof.'' 

The  whole  number  of  prosecutions  made  by  authority  of  the  Board 
against  offenders,  under  the  provisions  of  the  food  and  drug  acts, 
for  the  year  ending  Sept.  30,  1897,  was  65. 

The  cities  and  towns  in  which  the  articles  were  sold,  and  in  re- 
spect to  which  complaints  were  entered  in  court,  the  character  of 
the  articles  found  to  be  adulterated,  or  fraudulently  sold,  the  dates 
of  the  trials  and  their  results,  are  presented  in  the  following  table:  — 

Milk  and  Milk  Products. 


For  Fraudulent  Sales  of  Milk. 

Pr.ACB.                                                                                DATS.                                                                    Rbsult. 

In  Fall  River Oct.      28, 1896,        .        .        .     Convicted. 

Fall  River, . 

Oct      28,  1896, 

4t 

Fall  River, . 

Nov.     18,1896, 

it 

Fall  River, . 

Dec.       4,1896, 

li 

Fall  River, . 

July     14,1897, 

tt 

Fall  River, . 

July     14,1897, 

it 

Haverhill,* 

Aug.     80,  1897, 

(i 

Haverhill,* 

' 

Aug.    80, 1897, 

(t 

Maiden, 

March  12,  1897, 

tl 

Maiden, 

March  25,  1897, 

il 

Maiden, 

March  26, 1897, 

i4 

Maiden, 

April      2,1897, 

1» 

Maiden, 

April     2,1897, 

t( 

Maiden, 

April    17,1897, 

it 

Brockton, 

May       4, 1897, 

tl 

Brockton, 

May       4,  1897, 

tl 

Salem, 

Oct.      13, 1896, 

It 

Salem, 

Oct.      13, 1896, 

t( 

Worcester, 

Dec.      15,  1896, 

It 

*  These  two  complaints  were  made  against  one  person,  one  being  for  sale  of  milk  not  of 
standard  quality  and  the  other  for  sale  of  milk  containing  oolorlog  matter. 
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For  Fraudulent  Sales  of  Milk—  Concluded. 

Place.                                                                  Datb.                                                   Result 

In  Waltham,  ....        March  23, 1897,        .        .        .    Convicted. 

Cambridge, 

Sept    30, 

, 1897, 

(k 

Quincy, 

May     28 

, 1897, 

«t 

Quincji 

Sept    21, 

, 1897, 

4* 

Beverly,      . 

Oct.      24, 

,  1896, 

«l 

Beveriy, 

Jan.       7, 

, 1897, 

tl 

Marblehead, 

Oct.      14, 

1896, 

tt 

Marblehead, 

Oct.      14, 

, 1896, 

tt 

Marblehead, 

Oct      14, 

1896, 

tt 

Marblehead, 

Oct      15, 

1896, 

ti 

Spencer,     . 

Dec.     19, 

, 1896, 

tt 

Spencer,     .        , 

May     14, 

, 1897, 

14 

Sherbom,   • 

March  13, 

1897, 

tl 

Sherbom,  . 

July     10, 

1897, 

tt 

Sherbom,   . 

Sept    22, 

, 1897, 

tt 

Needham,  •        , 

Oct.        2, 

» 1896, 

tt 

Upton,        . 

Oct      20, 

1896, 

tt 

Swanzey,    . 

Dec.       4, 

» 1896, 

.    Discharged. 

Westborough,    , 

Nov.     11. 

1896, 

Convicted. 

Wakefield, . 

Dec.       2, 

,  1896, 

tt 

Topsfield,  . 

Feb.     12, 

,  1897, 

tt 

Southborough,    , 

March  25, 

,  1897, 

tt 

Carlisle,      •        , 

March  81, 

,  1897, 

ct 

New  Braintree,  . 

April    26, 

,  1897, 

tt 

• 

Barre,         .        , 

April    27, 

1897^ 

tt 

Dana, . 

April    27, 

1897, 

tt 

Northfield,  . 

May     27 

. 1897, 

tt 

Rockport,   . 

May     24, 

, 1897, 

tt 

Wareham,  . 

Sept      2 

, 1897, 

M 

Oleomargarine, 

In  Beverly,      •        •        .        .       March  11, 1897,        •        .        .    Convicted. 

Lawrence,  .                .        .        Aug.    28,  1897,        ...           " 

Lawrence,  ....        Aug.    28, 1897,        ...           '^ 

Total, 

. 

. 

•        .        . 

•        . 

. 

i 

>                 .                . 

51 


For  Fraudulent  Sale  of  Other  Articles  or  Food. 
t  Eoney. 


In  Boston, 

Dec.     29, 1896, 
Coffee, 

.    Convicted. 

• 

In  Boston, 

May     12,1897, 

.    Convicted. 

• 

Boston, 

June    24, 1897, 

tt 

Lawrence,  . 

Aug.     28,  1897, 

tt 
1        •        ■ 

Maiden, 

Sept.      2,  1897, 

tt 

1        .        . 

Fall  River, . 

July     30,1897, 

tl 

.                  a                 . 
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Mol(Mses. 

PLACK.  DaTB  BBSUI.T. 

In  Fall  River, ....        Oct.      16,  1896,        .        .        .    Convicted. 
Gloucester,         .        .        .        May     28,  1897,        ...  " 

Boston,       ....        June     15, 1897,        ...  " 

Allspice. 
In  Maiden,      ....        Sept»      2, 1897,        .        .        .    Convicted. 

Cassia, 
In  Boston,       ....        Sept    16, 1897,        .        .        .    Convicted. 

Mustard. 

In  Lawrence,  ....       Aug.    21, 1897,        •        .        .    Convicted. 

« 

Maple  Syrup, 

In  Boston,       ....        May     12, 1897,        .  '      .        .    Convicted. 

Total, IS 

Drugs. 

Lime  Juice. 
In  Lawrence,  ....        Sept    24, 1897,       •        .        .    Convicted. 

SUMMART. 

Complaints  entered  in  court  under  the  acts  relating  to  the  inspection  oi 

milk  and  milk  products, 51 

Other  articles  of  food, * 13 

Drugs, '      .        .        .        .  1 

Total, 65 

SUMMART. 

The  whole  number  of  complaints  entered  by  the  State  Board  of 
Health  during  the  year  ending  Sept.  30,  1897,  in  the  courts  of  the 
Commonwealth,  against  parties  for  violation  of  the  statutes  relating 
to  food  and  drug  inspection,  was  65. 

In  64,  or  98.5  per  cent.,  of  these  the  parties  were  convicted. 
One  was  discharged. 

Of  the  whole  number,  51  were  for  the  violation  of  the  laws  relat- 
ing to  adulteration  of  milk  and  milk  products,  and  of  this  number 
50  resulted  in  conviction.  The  greater  number  of  these  was  for 
violation  of  the  statute  providing  that  milk  offered  for  sale  shall  be 
of  good  standard  quality. 

In  7  of  the  foregoing  cases  the  complaints  were  for  sales  of  milk 
containing  coloring  matter. 

The  case  of  drug  adulteration  named  tn  the  foregoing  summary 
was  a  flagrant  violation  of  the  law,  and  was  as  follows :  the  article 
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called  for  at  the  time  of  sale  was  lime  jaice,  bat  the  preparation  fur- 
nished by  the  druggist  contained  no  lime  juice,  but  a  substitute  con- 
sisting mainly  of  a  solution  of  muriatic  and  salicylic  acids,  and  was, 
therefore,  both  a  harmful  and  fraudulent  adulteration.  It  was 
labelled  ^*  Santiago  West  Indian  Lime  Juice,"  and  was  made  by  the 
druggist  who  offered  it  for  sale. 

The  attention  of  the  Legislature  is  again  respectfully  called  to  the 
provisions  of  chapter  425  of  the  Acts  of  1894,  which  debars  any 
private  citizen  from  maintoining  an  action  against  a  producer  for 
selling  adulterated  milk. 

Attention  is  also  respectfully  called  to  the  provisions  of  section  23 
of  chapter  397  of  the  Acts  of  1896,  by  which  the  people  are  now  de- 
prived of  the  legal  protection  against  the  harmful  action  of  poisonous 
patent  medicines  which  they  enjoyed  under  the  poison  act  of  1888. 

All  of  the  parties  against  whom  complaints  were  entered  for 
fraudulent  sales  of  other  kinds  of  food  were  convicted. 

The  articles  of  food  and  drugs  with  reference  to  which  these  com- 
plaints were  made  were  as  follows  :  — 

Maple  syrup,  1  case ;  molasses,  3  cases  ;*  oleomargarine,  3  cases ; 
coffee,  5  cases;  honey,  1  case;  allspice,  1  case;  cassia,  1  case; 
mustard,  1  case ;  lime  juice,  1  case. 

The  following  statute,  as  amended  in  1896  (by  chapter  398  of  the 
Acts  of  that  year),  presents  the  standard  of  milk  in  Massachusetts 
at  the  date  of  publishing  this  report :  — 

[Acts  or  1896,  CHAPTsa  SOS,  Section  2.] 

In  all  proseoations  under  this  chapter,  if  the  milk  is  shown  upon  analysis 
to  contain  less  than  thirteen  per  cent,  of  milk  solids,  or  to  contain  less  than 
nine  and  three-tenths  per  cent,  of  milk  solids,  exclusive  of  fat,  or  to  con- 
tain less  than  three  and  seven- tenths  per  cent,  of  fat,  it  shall  be  deemed, 
for  the  purposes  of  this  act,  to  be  not  of  good  standard  quality,  except 
during  the  months  of  April,  May,  June,  July  and  August,  when  milk  con- 
taining less  than  twelve  per  cent,  of  milk  solids,  or  less  than  nine  per  cent, 
of  milk  solids,  exclusive  of  fat,  or  less  than  three  per  cent,  of  fat,  shall  be 
deemed  to  be  not  of  good  standard  quality. 

Four  complaints  were  made  during  the  year  under  the  provisions 
of  the  new  act  of  1897,  requiring  that  the  name  and  percentage  of 
each  ingredient  should  be  placed  upon  compound  articles  of  food. 
Conviction  resulted  in  each  case. 


•  In  one  of  these  cases  the  extent  of  adaltenition  amonoted  to  76  per  cent. 
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The  law  under  which  the  complaints  referred  to  in  the  foregoing 

paragraph  were  made  reads  as  follows :  — 

< 

[Chaptbk  344.] 

An  Act  relative  to  the  adulteration  of  food. 

Section  1 .  No  person  shall  within  this  Commonwealth  manaf actare  for 
sale,  offer  for  sale,  or  sell  any  article  of  food  which  is  adulterated  within 
the  meaning  of  this  act. 

Section  2.  The  term  ''  food,"  as  used  herein,  shall  include  all  articles 
used  in  food  or  drink  by  man,  whether  simple,  mixed  or  compound. 

Section  8.  An  article  shall  be  deemed  to  be  adulterated  within  the 
meaning  of  this  act  in  the  case  of  food:  —  1.  If  any  substance  or  sub- 
stances have  been  mixed  with  it,  so  as  to  lower  or  depreciate  or  injuriously 
affect  its  quality,  strength  or  purity.  2.  If  any  inferior  or  cheaper  sub- 
stance or  substances  have  been  substituted  wholly  or  in  part  for  it.  3.  If 
any  valuable  or  necessary  constituents  or  ingredient  have  been  wholly  or 
in  part  taken  from  it.  4.  If  it  is  in  imitation  of  or  is  sold  under  the  name 
of  another  article.  5.  If  it  consists  wholly  or  in  part  of  a  diseased,  de- 
composed, putrid,  tainted  or  rotten  animal  or  vegetable  substance  or  arti- 
cle/ whether  manufactured  or  not,  or,  in  the  case  of  milk,  if  it  is  produced 
from  a  diseased  animal.  6.  If  it  is  colored,  coated,  polished  or  powdered 
in  such  a  manner  as  to  conceal  its  damaged  or  inferior  condition,  or  if  by 
any  means  it  is  made  to  appear  better,  or  of  greater  value,  than  it  really  is. 
7.  If  it  contains  any  added  substance  or  ingredient  which  is  poisonons 
or  injurious  to  health :  provided,  that  the  provisions  of  this  act  shall  not 
apply  to  mixtures  or  compounds  recognized  as  ordinary  articles  or  ingredi- 
ents of  articles  of  food,  if  every  package  sold  or  offered  for  sale  is  dis- 
tinctly labelled  as  a  mixture  or  compound,  with  the  name  and  per  cent,  of 
each  ingredient  therein,  and  if  such  mixtures  or  compounds  are  not  injuri- 
ous to  health. 

Section  4.  No  person  shall  offer  for  sale  any  canned  articles  of  food 
after  the  first  day  of  January  in  the  year  eighteen  hundred  and  ninety- 
eight,  except  goods  packed  prior  to  the  passage  of  this  act,  unless  such 
articles  bear  a  mark  to  Indicate  the  grade  or  quality  thereof,  together  with 
the  name  and  address  of  the  person,  firm  or  corporation  which  packed  the 
same,  or  of  the  dealer  who  sells  the  same. 

Section  5.  All  canned  articles  of  food  prepared  from  dried  products 
which  have  been  soaked  before  canning  shall  be  plainly  marked  by  an  ad- 
hesive label,  having  on  its  face  the  word  '^  soaked,*'  in  letters  not  less  in 
size  than  two  line  pica,  of  legible  type ;  and  all  cans,  jugs  and  other  pack- 
ages containing  maple  syrup  or  molasses  shall  be  plainly  marked  by  an 
adhesive  label,  having  on  its  face  the  name  and  address  of  the  person,  firm 
or  corporation  which  made  or  prepared  the  same,  together  with  the  name 
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and  quality  of  the  ingredients  of  the  goods,  in  letters  of  the  size  and 
description  above-specified. 

Section  6.  Any  person,  firm  or  corporation  falsely  stamping  or  label- 
ling any  cans,  jars  or  other  packages,  containing  fruit,  or  food  of  any 
kind,  or  knowingly  permitting  such  false  stamping  or  labelling,  and  any 
person,  firm  or  corporation  violating  any  of  the  provisions  of  this  act,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  shall  be  punished  by  a  fine  of  not 
less  than  ten  dollars  nor  more  than  one  hundred  dollars  in  the  case  of  ven- 
dors, and  in  the  case  of  manufacturers  and  those  falsely  or  fraudulently 
stamping  or  labelling  such  cans,  jars  or  other  packages,  by  a  fine  of  not 
less  than  one  hundred  dollars  nor  more  than  five  hundred  dollars. 

Section  7.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

The  first  three  sections  of  the  foregoing  act  consist  mainly  in  a 
repetition  of  the  general  statute  of  1882  relating  to  food  and  drug 
inspection,  so  far  as  food  is  concerned,  with  a  few  changes,  none  of 
which  appear  to  be  important  except  the  following,  which  occurs  in 
the  last  clause  of  section  3. 

The  special  clause  following  No.  7,  section  3,  with  the  introduc- 
tory general  clause,  is  as  follows  :  — 

3.  An  article  shall  be  deemed  to  be  adulterated  within  the  meaning  of 
this  act  in  the  case  of  food  :  —  ...  provided,  that  the  provisions  of  this 
act  shall  not  apply  to  mixtures  or  compounds  recognized  as  ordinary 
articles  or  ingredients  of  articles  of  food,  if  every  package  sold  or  offered 
for  sale  is  distinctly  labelled  as  a  mixture  or  compound,  with  the  name  and 
per  cent,  of  each  ingredient  therein,  and  if  such  mixtures  or  compounds  are 
not  injurious  to  health. 

Sections  4,  5  and  6  are  entirely  new  legislation. 

The  following  list  presents  the  total  solids  in  each  of  the  samples 
of  milk  upon  which  complaints  were  founded,  so  far  as  records  of 
the  same  were  kept :  — 


6.80 

10.19 

10.70 

11.20 

7.12 

10.19 

10.83 

11.23 

8.60 

10.42 

10.92 

11.26 

9.00 

10.43 

11.03 

11.38 

9.05 

10.63 

11.07 

11.48 

9.32 

10.63 

11.10 

11.60 

9.86 

10.64 

11.10 

11.62 

10.19 

10.64 

11.18 

11.78 

10.19 
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The  total  Dumber  of  samples  of  food  and  drugs  examined  during 
the  year  was  as  follows  :  — 


Milk,  .  .  .  , 
Other  articles  of  food, 
Drags, .        .        .        , 


Total, 


Total  expenses  of  collection,  examination  and  prosecution,    . 
Average  expense  per  sample  collected, 


6,104 

3,926 

690 

10,720 

#12,076  43 
1  13 


Fines. 

The  amount  of  fines  paid  into  the  treasuries  of  counties,  cities 
and  towns  under  the  provisions  of  the  general  and  special  laws  rela- 
tive to  the  inspection  of  food  and  drugs  was  as  follows :  — 

Fines  paid  for  Violation  of  the  Food  and  Drug  Acts,  upon  Cases  entered  for  the 

Tear  ending  Sept,  30, 1897, 

Under  the  provisions   of  the  laws  relating  to  milk  and  milk 

products, 

Under  the  provisions  of  the  laws  relating  to  other  articles  of  food, 
Under  the  provisions  of  the  laws  relating  to  drags, .... 


$2,088  40 

688  30 

30  00 


Expenditures 


$2,756  60 


Under  the  Provisions  of  the  Food  and  Drug  Acts  during  the  Tear  ending  SepL 

30, 1897, 


FOK  THB  EirrOBCXMBVT  OP  THE  BTATUTU 

BBLATIKO  TO  FOOD  ASD  DSCtt 

IXtPBOTXOV. 


KclaUve  to  BUIk 
and  Milk  ProdacU. 


tteUtlretoOtber 

Kinds  of  Food  and 

Druxa. 


Salaries  of  analysts, 

Salaries  of  inspectors, 

Travelling  expenses  and  purchase  of  samples,    . 

Apparatus  ana  chemicals, 

Books, 

Index  cards, 

Express  charges 

Extra  services  for  inspection,        .... 

Sundry  small  supplies  (bottles,  towels,  case  for 

samples,  etc.)> 


Total, 


$2,903  00 

2,600  00 

1,145  00 

534  59 

20  00 

5  85 

174  00 

11  19 


$7,293  63 


$1,936  00 

1,550  00 

753  90 

856  40 

11  00 

12  45 
40  05 

116  00 

7  00 


$4,782  80 
7,293  63 


$12,076  48* 


•  The  appropriation  for  food  and  drag  inspection  in  each  of  the  years  1896  and  1897  wm 
$11,500,  and  the  expenditures  under  this  appropriation  did  not  exceed  that  amoont  in  either 
year.  The  amoont  specified  in  the  foregoing  statement  ($12,076.43)  was  expended  in  the  tweire 
months  ended  Sept.  30, 1897. 
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REPORT  OF  THE  ANALYST. 


Dr.  S.  W.  Abbott,  Secretary  of  the  State  Board  of  Health,  I 

Dear  Sir  :  —  I  have  the  honor  to  present  my  report  of  the  analy- 
sis of  food  and  drugs  for  the  year  ending  Sept.  30,  1897. 

Milk. 

As  was  noted  in  the  preceding  report,  a  material  drop  occurred  in 
the  ratio  of  adulteration  of  milk  analyzed  during  the  year  ending 
Sept.  30,  1896.  This  apparent  improvement  in  quality  caused  the 
milk  of  that  year  to  appear,  in  the  ratio  of  adulteration,  to  be  15  per 
cent,  better  than  that  of  the  preceding  years.  This  was  due  to  the 
fact  that  the  legal  standard  for  the  total  solids  of  milk  was  lowered 
from  13  per  cent,  to  12  per  cent,  for  the  months  of  April  and  May. 
The  law  was  enacted  too  late  in  1896  to  include  the  month  of  April, 
so  that  this  year,  as  might  be  expected  with  12  per  cent,  as  a  stand- 
ard from  April  to  August  inclusive,  a  still  lower  ratio  of  adulteration 
is  shown  for  the  year,  viz.,  31.6  per  cent. 

Milk  Preservatives. 

During  the  hot  summer  months  a  systematic  inspection  of  all  the 
milk  samples  received  was  made  for  preservatives,  the  ash  of  each 
milk  being  examined  for  boracic  acid  and  sodium  carbonate,  while  a 
separate  portion  of  the  milk  sample  was  examined  for  formalin. 

Methods  employed  for  the  Detection  of  Preservatives. 

Formalin.  —  Our  chief  reliance  for  the  detection  of  formalin  has 
been  placed  on  the  fuchsine  test.  One  cubic  centimeter  of  the 
fuchsine  reagent  (1  gram  to  500  cubic  centimeters  decolorized  by 
sulphurous  acid)  is  added  to  ten  cubic  centimeters  of  milk.  The 
mixture  is  shaken  and  allowed  to  stand  five  minutes.     Two  cubic 
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centimeter^  of  hydrochloric  acid  (specific  gravity,  1.2)  are  then 
added,  when  the  presence  of  formalin  is  indicated  by  a  violet  color. 

By  the  foregoing  test  the  presence  of  formaldehyde  is  readily 
detected  in  the  strength  of  1  part  to  20,000  of  the  milk.  This  test 
may  be  increased  in  delicacy  by  distilling  the  milk  containing  forma- 
lin and  treating  with  a  drop  of  the  fuchsine  reagent  the  first  portion 
of  the  distillate ;  in  this  manner  1  part  of  formaldehyde  in  500,000 
of  milk  may  be  detected. 

At  the  same  time  we  have  been  employing  tentatively  a  simpler 
method  of  testing  for  formalin,  which  has  so  far  proved  reliable  and 
very  delicate.  Ten  cubic  centimeters  of  hydrochloric  acid  (specific 
gravity,  1.2)  are  added  to  an  equal  amount  of  milk  in  a  porcelain 
dish.  A  drop  of  ferric  chloride  solution  (reagent  strength)  is  added 
and  the  mixture  heated  to  just  below  the  boiling  point  with  vigorous 
stirring.  The  presence  of  formalin  is  indicated  by  a  violet  colora- 
tion varying  in  depth  with  the  amount  present.  By  this  test  1  part 
of  formaldehyde  in  500,000  parts  of  milk  is  readily  detected  before 
the  milk  sours ;  after  souring,  the  limit  of  delicacy  proves  to  be  about 
1  part  in  50,000. 

The  power  of  formalin  in  preserving  milk  is  roughly  shown  in  the 
following  table,  which  gives  the  result  of  experiments  made  in  the 
laboratory. 

Fresh  milk  of  known  purity  was  thoroughly  mixed  and  divided 
into  six  samples.  The  preservative  was  added  within  three  hours 
of  milking,  and  the  samples  were  kept  on  ice  during  the  period  of 
the  test. 
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Boracic  Acid  and  Sodium  Carbonate.  —  The  ash  of  the  5  cabic 
ceDtimeters  of  milk  used  for  the  determiuation  of  the  total  solids 
was  in  each  case  examined  for  sodium  carbonate  and  for  boracic 
acid.  Two  drops  of  dilute  hydrochloric  acid  were  added  to  each  of 
the  platinum  dishes  containing  a  milk  ash.  If  eServescence  occurred 
the  original  milk  was  further  examined  by  the  rosolic  acid  test. 
Effervescence  in  the  milk  ash  is  quite  perceptible  when  this  carbon- 
ate is  present  in  as  small  amount  as  .05  per  cent. 

In  the  test  for  boracic  acid  the  hydrochloric  solution  of  the  milk  ash 
was  diluted  with  about  2  cubic  centimeters  of  water.  This  solution  was 
tested  for  boracic  acid  by  the  ordinary  method,  with  turmeric  paper. 

The  customary  statistics  of  milk. adulteration  will  be  found  in  the 

following  tables :  — 

Milk  from  Cities, 


CXTXBt. 

ToUl 

Samples 

Collected. 

Above 
Sundard. 

Below 
Standard. 

Per  Cent 

below 
Standard. 

Total 
Solids  In 
Loweit 
Sample. 

Bomber 

of 
Skimmed 
Samples. 

Number 

of 
Colored 
Samples. 

NnmbCT 

1  PreecTTed 
1  Samplee. 

BoatoD,  . 

868 

281 

127 

86.6 

10.86 

1 

- 

- 

Brockton, 

•7 

78 

24 

84.7 

0.06 

1 

4 

- 

Cambridge, 

418 

277 

141 

88.7 

10.24 

4 

- 

- 

OhalMa,. 

278 

107 

100 

80.0 

7.60 

1 

- 

1 

Bvarett,  . 

100 

60 

41 

4t..O 

0.86 

6 

- 

- 

Fall  River,     . 

218 

160 

08 

81.2 

8.82 

- 

- 

- 

Fitehbarg, 

70 

62 

18 

26.7 

10.10 

7 

- 

- 

Oloaoestar, 

102 

127 

85 

21.6 

11.08 

- 

4 

2 

HaTerhill, 

00 

01 

8 

11.6 

11.28 

- 

1 

- 

Lawrence, 

84 

68 

20 

80.0 

11.86 

2 

- 

- 

lialden,  . 

280 

128 

102 

44.8 

8.48 

1 

2S 

- 

MarlboroQgh, 

02 

60 

0 

0.0 

11.10 

- 

- 

- 

Medford,        .       . 

278 

188 

00 

82.4 

11.00 

■ 

- 

- 

New  Bedford, 

74 

08 

11 

14.8 

10.68 

- 

2 

- 

Newbaryport, 

80 

86 

4 

10.8 

10.08 

- 

- 

- 

Newton, . 

904 

186 

00 

83.8 

10.00 

2 

- 

- 

Qnlney,  • 

100 

76 

26 

25.0 

11.20 

- 

- 

- 

Salem,     . 

108 

80 

28 

28.4 

10.40 

- 

- 

2 

Somerrllle,    . 

507 

407 

100 

81.8 

0.40 

4 

- 

Springfield,    . 

10 

0 

7 

48.1 

11.80 

1 

- 

^ 

Taunton, 

67 

46 

12 

21.0 

11.19 

4 

- 

- 

Waltham, 

180 

100 

80 

44.4 

0.46 

8 

6 

- 

Wobnrn, 

77 

62 

26 

82.4 

10.67 

- 

- 

Worcester,     . 

180 

00 

87 

40.2 

10.00 

- 

- 

- 

Totals,     . 

4,006 

2,007 

1,308 

82.0 

7.66 

86 

38 

6 
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MUkfrom  Toums, 


TOWVB. 


Total 

Samples 

CoU«cte4. 


Abore 
Standard. 


Below 
Standard. 


Per  C»nt. 

below 
Standard. 


ToUl 

Solids  in 

Lowest 

Sample. 


Komber 

of 
Skimmed 
Samples. 


Number 

of 
Colored 
Samples. 


Number 

of 
Preserred 
Samples. 


AbiogtoD, 

ArilDgton, 

Beverly, . 

Brookllne, 

Canton,  . 

Clinton,  . 

Dodhan, 

Dudley,  . 

Eaaton,   . 

Framlnfbam, 

Greenfield, 

Hingham, 

Hopklnton, 

Hudson, . 

Hall, 

Hvde  Park, 

Middleborough, 

Mllford,  . 

Nantucket, 

Natlck,   . 

ProTlncetown, 

Randolph, 

Kevere,  . 

Rockland, 

Baliabury, 

Bpeneer, 

Btoneham, 

Stoughton, 

Bwanzey, 

Wakefield, 

Wareharo, 

Watertown, 

Webster, 

Westborough, 

Winchester, 

Winthrop, 

Totals,     • 


23 
10 
66 

IM 
80 
80 

110 

4 

10 

SO 

S6 

T 

16 

8 

87 

124 

7 

76 

20 

04 

21 

6 

64 

7 

18 

14 

102 

186 
22 
80 
22 
46 
27 
28 
76 
72 


10 

8 
61 
128 
22 
28 
84 

8 

4 
21 
26 

7 
18 
.  2 
28 
81 

6 
67 
20 
08 
90 

6 
80 

7 
17 

6 

81 

HI 

6 
26 
16 
ST 
21 
21 
60 
47 


1,666 


1,180 


4 

17.4 

7 

70.0 

14 

21.6 

81 

20.1 

.  8 

28.8 

7 

28.8 

26 

23.6 

1 

26.0 

6 

60.0 

8 

27.0 

0 

0.0 

0 

0.0 

2 

18.8 

1 

88.8 

• 

24.8 

48 

84.7 

1 

14.8 

0 

11.8 

0 

0.0 

26 

27.6 

1 

4.8 

1 

16.6 

24 

44.4 

0 

0.0 

1 

6.6 

8 

67.1 

21 

20.6 

26 

18.4 

17 

77.8 

6 

16.6 

6 

27.8 

• 

10.6 

6 

22.2 

7 

26.0 

16 

21.0 

26 

84.7 

876 

24.1 

11.14 
11.62 
10.70 
10.72 
11.66 
11.62 
10.48 

0.46 
12.00 
12.86 
13.20 
18.00 
12.20 
10.08 
11.80 
11.88 
11.60 
11.32 
12.00 
10.86 
11.18 
12.84 
10.86 
12.24 
11.74 
12.10 
11.46 
11.04 
10.62 
10.66 

7.66 
10.20 
12.40 

0.80 

8.06 
10.88 


2 
6 


1 
1 


1 

4 


1 

2 


7.66 


10 


6 
4 


Milk  from  Suspected  Producers, 


Locality. 


ToUl 

Samples 

Collected. 


Abore 
Stondard. 


Below 
Standard. 


Per  Cent 

below 
Standard. 


Total 

Solids  in 

Lowest 

Sample. 


Number 

of 
Colored 
Samples. 


Barre, 

Bedford,     . 
OarUsle,     . 
Charlton,    . 
Dedbam.    • 
Framlngham,     . 
Freetown,  . 
Hard  wick, . 
HolUaton,  . 
Montague,  • 
Needham,  . 
Kortbborongh,  . 
North  Brookfleld, 
Roehedale, .       • 
Bhorbora,  • 
Bomerset,   • 
Southborough,  . 
Bpeneer,     . 
Walpole,    . 

ToUls, 


10 

2 

26 

8 

10 

0 

86 

18 

14 

0 

18 

7 

16 

0 

18 

0 

8 

2 

18 

0 

16 

0 

12 

6 

16 

2 

8 

0 

20 

10 

16 

14 

U 

U 

10 

0 

10 

8 

274 

100 

• 

8 
18 
10 
17 
14 

6 

7 
18 

1 
18 

6 

7 
14 

8 
10 

1 

0 
10 

2 


80.0 
60.2 

100.0 
48.6 

100.0 
46.1 
48.7 

100.0 
88.8 

100.0 
40.0 
68.8 

8r.6 

100.0 

60.0 

6.6 

0.0 

100.0 

90.0 


166 


60.2 


10.10 

0.01 
10.10 

6.80 
11.73 
12.66 
12.20 

7.66 
12.10 

0.00 
10.88 
11.40 
10.70 

8.60 
10.68 
12.64 

llTlO 
12.70 


6.80 


16 


16 
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Analysis  of  Milk .  of  Known  Purity. 


Time 

Since 

Calving 

BUULTS  or  AXALTtlS. 

Aai  or  Cow. 

Breed. 

Spectfle 
Grarltj. 

Fat 

Sogmr. 

Albn- 
mlaoldi. 

Ash. 

Total 
SoUds. 

Water. 

Tears. 

Honths. 

84,  .       . 

6 

Holstein. 

1.028 

8.40 

4.60 

8.27 

0.55 

11.22 

88.78 

61,  .       . 

7 

1.029 

8.80 

4.10 

8.68 

0.60 

12.08 

87.97 

6,    .       . 

3 

1.029 

3.80 

4.80 

4.44 

0.64 

12.68 

87.32 

«A.       ■ 

4 

1.030 

8.20 

4.00 

8.44 

0.61 

11.15 

88.86 

4J.  .        . 

4 

1.028 

6.20 

8.00 

4.87 

0.66 

14.82 

85.18 

61,  .        . 

5 

1.029 

2.60 

4.80 

3.02 

0.60 

10.62 

89.48 

6i,  .        . 

11 

1.081 

3.80 

4.00 

4.07 

0.60 

12.87 

87.68 

llj,  .        . 

2 

1.081 

8.40 

4,10 

8.69 

0.68 

11.77 

88.23 

6J,  .        . 

4 

1.031 

3.60 

4.00 

4.10 

0.66 

12.26 

87.74 

n,  .     . 

li 

1.029 

2.70 

8.60 

3.46 

0.66 

10.22 

89.78 

8J.  .        . 

11 

1.033 

8.80 

4.40 

3.92 

0.68 

12.80 

87.20 

6i.  .       . 

7 

1.032 

4.20 

4.80 

4.80 

0.62 

13.42 

86.58 

fii.  .        . 

3 

1.030 

3.30 

4.40 

8.06 

0.68 

11.48 

88.67 

8J.  .        . 

6 

1.031 

8.20 

4.60 

8.40 

0.62 

11.72 

88.28 

24,  .       . 

- 

1.081 

4.70 

4.80 

8.89 

0.66 

18.55 

86.46 

2f.  .        . 

2 

1.031 

8.40 

4.40 

8.78 

0.67 

12.25 

87.75 

41,.        . 

4 

1.031 

3.40 

4.60 

4.16 

0.62 

12.78 

87.22 

9J.  .        . 

8 

1.080 

2.70 

4.00 

8.42 

0.42 

10.54 

89.46 

8A.      . 

4 

1.080 

3.00 

4.00 

3.78 

0.62 

11.85 

88.66 

8A.         • 

9 

1.033 

8.70 

4.00 

4.07 

0.70 

12.47 

87.53 

The  average  total  solids  of  the  foregoing  samples  from  twenty 
Holstein  cows  was  12.07  per  cent. 
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QuaUty  of  Milk  by  Months, 


MOSITBS. 


Total 

Samples 

Collected. 


Above  18 
Per  CeaL 


Below  18 
Percent. 


Below  12 
Percent. 


Ratio 
below  18 
Per  Cent. 


Batto 
below  12 
Percent. 


October,    • 

IToTenber, 
I>eeember, 
January,    . 
February,  . 
March, 
April, 
May,  .       . 
Jnne,  • 
July,  . 
Angnst, 
September, 
Totala, 


680 
428 
488 
866 
470 
408 
662 
482 
610 
687 
624 
602 


6,840 


814 
968 
246 
217 
262 
262 
242 
210 
288 
204 
186 
182 


2,811 


216 
166 
102 
180 
227 
246 
810 
272 
281 
888 
888 
820 


8,020 


48 
28 
26 
81 
60 
67 
104 
67 
62 
64 
78 
68 


668 


40.7 
86.6 
48.0 
88.0 
47.4 
40.8 
66.1 
66.4 
64.0 
62.0 
64.7 
63.7 


61.8 


8.1 

6.6 

6.0 

8.7 

10.4 

11.0 

18.8 

11.8 

10.0 

11.0 

14.0 

12.8 


11.2 


Summary  of  Milk  Statistics, 


ToUl 

Samples 

Collected. 

AboTe 
Standard. 

Below 
Standard. 

Per  Cent 

below 
SUndard. 

Total 

Solids  In 

Lowest 

Sample. 

Nnmber 

of 
Skimmed 
Samples. 

Number 
of 

Colored 
Samples. 

Nnmber 

of 
Preserved 
Samples. 

Oltlaa, 

TOWXM, 

Baepeeted  prodaeera, 
lCiaeellaD«oiia,  . 

4,006 

1,666 

274 

6 

2,607 

1,180 

100 

4 

1,806 

876 

166 

2 

82.6 
24.1 
60.2 
88.8 

7.66 
7.66 
6.80 
0.62 

86 
10 

66 

80 
16 

6 

0 

Totala, 

6,840 

8,000 

1,860 

81.6 

6.80 

64 

14 

Condensed  Milk. 

A  large  number  of  brands  of  condensed  milk  have  been  examined 
and  have  been  found,  almost  without  exception,  to  be  of  good 
quality.  Samples,  however,  of  so*called  evaporated  cream  are  fre- 
quently of  poor  quality.  Some  of  them  are  made  from  skim -milk, 
and  have  nothing  in  common  with  cream  except  their  consistency. 
Canned  condensed  milk  has  become  a  very  important  article  of  food 
in  our  cities,  particularly  in  the  poor  quarters,  and  it  is  gratifying 
to  find  that  as  usually  supplied  it  is  an  honest  article. 
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Condensed  MUks. 


Brahd. 

• 

i 

• 

1 
1 

■ 

OD 

• 

1 

• 

m 

1 

• 

ja 
< 

•   • 

Em 

Pure  Food, . 

< 

>                • 

68.70 

82.80 

80.27 

88.48 

0.88 

10.70 

11.40 

1.78 

5.07 

1     1« 

Pure  Food, . 

1       « 

1                   9 

72.05 

27.06 

39.11 

82.94 

18.00 

12.86 

12.00 

1.07 

4.18 

10 

Bell,    •       .       •       . 

t       I 

>                    • 

74.26 

26.76 

82.06 

41.60 

11.20 

8.40 

11.40 

1.66 

4.08 

12 

Pare  Food, . 

• 

• 

06.08 

83.07 

82.70 

83.24 

11.16 

9.19 

11.10 

1.86 

4.70 

17 

Nettle's  Swiae,  . 

• 

• 

74.76 

26.25 

88.09 

41.00 

11.17 

9.44 

10.80 

1.08 

4.58 

17 

Holatein,     . 

i 

• 

74.12 

26.88 

8&.16 

40.97 

12.47 

7.09 

10.80 

2.26 

4.60 

i    U 

Boae 

a 

• 

76.62 

24.88 

82.81 

42.81 

11.61 

8.71 

10.80 

1.79 

4.15 

11 

Hampden,  . 

1                • 

• 

78.86 

20.06 

80.08 

42.42 

10.60 

8.20 

10.60 

1.07 

4.78 

17 

Magnolia,    . 

1 

■ 

78.02 

20.38 

28.67 

46.05 

10.80 

6.66 

10.80 

1.42 

6.71 

10 

Tip  Top,     . 

• 

• 

76.21 

23.70 

81.08 

44.68 

18.14 

0.64 

10.86 

1.06 

4.50 

11 

Hampden,  .       .       . 

f 

• 

70.16 

20.84 

81.88 

88.28 

10.00 

9.00 

10.86 

1.68 

4.50 

17 

Hampden,  . 

• 

» 

71.00 

28.04 

20.88 

41.18 

8.40 

9.47 

10.86 

1.00 

4.98 

17 

Maine's  Favorite, 

1                 ■ 

• 

71.84 

28.00 

84.68 

80.70 

12.27 

10.49 

10.20 

1.02 

2.80 

10 

Defiance,     . 

• 

• 

78.05 

20.86 

83.44 

40.21 

14.20 

7.79 

9.90 

1.66 

3.91 

- 

Maine, 

■ 

• 

71.27 

28.78 

81.64 

80.73 

11.66 

8.69 

9.90 

1.60 

4.25 

11 

€tail  Borden  Eagle,   . 

»                1 

9 

06.88 

84.12 

20.68 

80.80 

11.17 

T.Ol 

9.90 

1.50 

4.41 

18 

Gold  Medal, 

>                < 

1                    • 

74.00 

25.10 

82.03 

42.27 

0.67 

11.61 

0.90 

1.05 

8.00 

10 

Ghallenge,  . 

1                I 

•                    • 

78.27 

20.78 

80.44 

42.88 

18.40 

6.01 

0.90 

1.68 

4.60 

15 

Rose,  . 

I                < 

•                    ■ 

76.00 

24.81 

88.12 

42.67 

12.00 

8.07 

9.90 

1.06 

0.00 

11 

Clover,        •       *. 

1                 1 

1                    • 

71.84 

28.10 

84.02 

87.22 

14.78 

8.02 

9.64 

1.78 

3.58 

8 

Quaker, 

» 

•                    • 

70.80 

20.70 

80.93 

88.87 

10.81 

9.82 

9.42 

1.38 

4.08 

8 

Tip  Top,     . 

• 

•                   • 

76.16 

24.85 

86.28 

89.92 

18.06 

8.91 

9.80 

1.76 

8.83 

11 

Perfect, 

i 

• 

74.81 

26.00 

29.66 

44.70 

10.00 

7.64 

9.80 

1.81 

4.27 

IS 

Magnolia,    . 

• 

72.16 

27.78 

86.06 

87.20 

14.70 

9.29 

9.80 

1.70 

8.46 

10 

Fall  Weight,      . 

• 

>                    • 

76.66 

28.46 

81.90 

44.60 

12.86 

9.84 

9.00 

1.80 

8.64 

- 

Leader, 

• 

•                    • 

60.00 

81.00 

27.74 

41.20 

0.80 

7.94 

9.00 

1.60 

4.40 

10 

Challenge,  . 

» 

• 

70.00 

28.10 

84.61 

42.80 

14.80 

9.28 

0.18 

1.80 

3.87 

16 

Fern,   . 

k 

•                    • 

77.16 

22.86 

81.29 

46.80 

12.41 

8.10 

9.00 

1.72 

8.76 

12 

Sweet  Clover,    . 

• 

* 

73.16 

20.86 

34.79 

48.88 

7.78 

0.61 

0.00 

1.50 

5.68 

10 

Diamond  W.,     . 

■ 

>                    • 

74.06 

26.06 

82.28 

42.87 

11.76 

9.98 

0.00 

1.66 

8.00 

10 

Milk  Maid..       . 

• 

•                    • 

76.08 

24.07 

81.17 

48.80 

18.07 

7.02 

0.00 

1.48 

8.78 

18 

Porcelain,  . 

> 

■                    « 

70.16 

20.86 

80.28 

89.87 

7.22 

11.66 

0.26 

2.27 

4.18 

16 

Holatein,     . 

t 

i                    ■ 

78.80 

20.84 

80.80 

48.00 

12.18 

7.99 

9.00 

1.18 

4.88 

11 

Pennant,     . 

•                1 

1                    • 

70.08 

20.02 

80.80 

40.69 

11.88 

7.48 

9.00 

2.08 

4.18 

U 

Knight, 

■ 

•                    • 

77.48 

22.67 

88.48 

44.00 

12.04 

9.86 

9.00 

1.94 

8.46 

16 

Pansy, 

• 

»                    • 

77.00 

28.00 

81.94 

46.06 

11.01 

9.61 

9.00 

1.82 

8.24 

12 
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Condensed  Milkt — Concluded. 


BlAXD. 

Total 

HoUdf. 

1 

5 

1 

so 

« 

a 

3 

1 

00 

1 

• 

t 

< 

b4 

Price  per 
Pound,  In 
Genu. 

Oold  M«dal,       . 

74.72 

26.28 

27.06 

46.76 

10.20 

7.42 

8.86 

1.60 

4.82 

11 

Peanant,     . 

70.18 

20.87 

27.80 

42.76 

9.07 

7.74 

8.70 

1.87 

4.86 

10 

Mlohigaa,   . 

71.66 

28.46 

21.00 

40.66 

6.80 

6.76 

8.70 

1.73 

6.11 

0 

Magnolia,    • 

7S.00 

28.00 

81.06 

40.86 

12.64 

8.66 

8.40 

1.46 

3.38 

10 

ROBMll'l,     .         . 

70.06 

20.06 

81.04 

38.41 

18.40 

8.20 

8.40 

1.66 

3.36 

n 

J.  B.  Smith, 

74.80 

26.70 

86.71 

88.60 

16.68 

10.04 

8.40 

1.73 

2.77 

10 

Daisy, . 

73.00 

20.10 

80.00 

48.80 

0.67 

0.24 

8.40 

1.64 

3.67 

18 

Sweet  Clover,     , 

70.21 

28.70 

27.06 

48.60 

7.06 

9.38 

8.40 

1.01 

4.06 

10 

Winthrop,  . 

06.66 

84.46 

30.28 

86.27 

0.60 

10.74 

8.26 

1.60 

8.60 

- 

Dirlgo, 

78.20 

20.80 

88.47 

80.78 

14.00 

0.66 

8.28 

1.66 

8.06 

10 

Rival.  .       .       . 

74.87 

28.18 

28.08 

46.06 

0.86 

9.67 

8.10 

1.40 

6.81 

10 

Peninenla,  . 

76.48 

28.62 

80.04 

46.64 

11.49 

9.87 

7.08 

2.10 

6.80 

11 

Crescent,    . 

72.11 

27.80 

20.08 

48.48 

11.28 

7.70 

7.02 

1.78 

8.40 

11 

UDfOD, 

78.86 

20.06 

26.40 

40.06 

7.24 

0.28 

7.90 

1.08 

8.98 

11 

Jersey* 

00.06 

80.86 

26.40 

48.16 

8.80 

0.20 

7.80 

1.40 

8.88 

12 

Baby,  . 

00.60 

80.60 

80.21 

80.20 

11.00 

8.44 

7.80 

2.87 

3.23 

28 

Standard,    . 

70.60 

20.60 

20.20 

41.21 

11.66 

8.44 

7.80 

1.60 

3.87 

11 

Milk  Maid, .       . 

76.46 

28.66 

86.06 

40.60 

14.00 

0.69 

7.80 

1.77 

2.64 

10 

Baby,  . 

60.80 

80.70 

80.10 

30.20 

11.10 

10.06 

7.86 

1.69 

8.00 

28 

Beacon, 

00.80 

80.70 

81.88 

37.47 

16.76 

6.34 

7.20 

1.64 

2.72 

10 

Anchor* 

07.70 

82.80 

80.14 

31.66 

16.00 

11.42 

0.90 

1.92 

8.14 

• 

Ten  Cent,    . 

t              • 

78.68 

21.47 

82.48 

40.06 

18.02 

10.70 

0.60 

1.66 

2.88 

9 

Amerlean,  . 

71.87 

28.68 

80.04 

86.23 

10.68 

8.00 

6.00 

1.02 

1.86 

16 

Winooski,  . 

60.26 

80.76 

28.04 

40.81 

12.20 

9.29 

6.00 

1.46 

2.02 

11 

WinooskI,  . 

00.10 

80.00 

81.28 

37.88 

14.38 

9.19 

6.00 

1.66 

8.16 

10 

Vermont,    . 

»              • 

08.96 

81.06 

28.67 

40.88 

12.23 

9.04 

6.70 

1.60 

2.82 

11 
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Evaporated  Cream. 


Brakd. 

Total 

Solids. 

1 

a 

00 

9 

1 

00 

3 

t 

i 

HlghUod,  . 

81.0B 

68.91 

- 

10.74 

7.67 

0.60 

1.04 

4.26 

Highland,  . 

29.02 

70.88 

- 

10.06 

t.l9 

9.60 

1.80 

4.86 

Imperial,    . 

86.15 

64.86 

- 

11.17 

9.41 

0.60 

1.70 

8.66 

Imperial,   . 

86.46 

64.65 

- 

11.86 

9.44 

0.60 

l.OT 

8.66 

Bordeo'a  PeerleM,    . 

81.U 

68.86 

- 

11.66 

8.68 

9.00 

1.42 

8.75 

Highland.  . 

80.76 

69.24 

- 

9.86 

8.66 

8.10 

1.66 

3.38 

St.  Charles, 

29.91 

70.09 

- 

10.00 

8.26 

7.80 

1.67 

8.80 

St.  Charles, 

29.48 

70.67 

- 

10.00 

8.64 

7.80 

1.61 

8.88 

Saperb, 

29.88 

70.62 

- 

0.86 

8.89 

7.28 

1.43 

8. 10 

Borden's  Peerless, 

80.68 

60.42 

- 

11.06 

10.78 

6.64 

1.60 

2.64 

Saperb,      . 

86.17 

64.88 

- 

18.29 

16.87 

4.20 

1.70 

1.29 

Boston  Condensed  Milk  Company, 

80.08 

68.94 

6.96 

16.20 

12.88 

Traoe. 

2.02 

Traee. 

Butter. 

Of  420  samples  examined,  6  proved  to  be  oleomargarine.  As  in 
previous  years,  we  have  depended  upon  the  refractometer  to  indi- 
cate suspicious  samples,  whose  volatile  acids  are  then  determined. 

Cheese. 
The  96  samples  submitted  proved  to  be  all  of  good  quality. 

Lard. 
Of  33  samples  submitted,  3  proved  to  be  adulterated  with  tallow. 


Olive  Oil. 

Of  20  samples  submitted,  6  proved  to  be  adulterated  with  seed 
oil. 

Honey. 

Of  88  samples  examined,  28  were  adulterated  with  glucose  symp. 
The  extent  of  the  adulteration  in  one  case  was  90  per  cent. 
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Molasses. 

Of  296  samples,  17  were  adulterated  with  glucose  syrup.  One 
sample  contained  over  60  per  cent,  of  the  adulterant. 

SrRUPS. 

Of  the  35  samples  examined,  25  were  adulterated  with  glucose 
syrup.  The  addition  of  this  adulterant  to  refiners'  syrups  appears 
to  be  a  favorite  means  of  thickening  their  consistency  and  at  the 
same  time  rendering  milder  their  naturally  strong  taste.  There  can 
be  no  objection  to  such  admixture  provided  the  article  is  properly 
labelled  as  a  compound. 

Maple  Sugar. 

Of  33  samples,  8  proved  to  be  wholly  or  in  part  crude  cane 
sugar. 

Maple  Stbup. 

Of  52  samples,  11  were  adulterated  with  glucose  syrup,  or  with 
sugar-house  drips. 

Ground  Spices. 

AlUpice.  —  Of  187  samples,  8  were  adulterated.  The  usual  adul- 
terants were  found:  wheat,  ginger,  nut-shells,  peas  and  ground 
fruit  stones. 

Cassia.  —  Of  249  samples,  21  proved  adulterated  with  the  mate- 
rials usually  employed. 

Cayenne.  —  Of  68  samples,  16  were  adulterated.  The  ratio  of 
adulteration  shows  some  improvement  over  last  year. 

Cloves.  —  Of  320  samples,  39  were  adulterated. 

Oinger.  —  Of  243  samples,  30  were  adulterated. 

Mace.  —  Of  80  samples,  3  were  adulterated. 

Mustard.  —  Of  273  samples,  85  were  adulterated. 

Nutmeg.  —  Of  19  samples,  2  were  adulterated. 

Pepper.  —  Of  360  samples,  30  were  adulterated. 

Vinegar. 

The  percentage  of  adulteration  of  vinegar  is  about  as  large  as 
usual.     Outside  the  city  of  Boston  little  or  no  care  appears  to  be 
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taken  by  the  groccfrs  to  supply  a  standard  article.  The  law  demands 
that  cider  vinegar  shall  contain  at  least  4.5  per  cent,  of  acetic  acid, 
and  at  least  2  per  cent,  of  vinegar  solids  on  evaporation. 

The  following  table  shows  what  a  large  percentage  of  samples 
failed  to  meet  these  requirements.  Those  below  the  standard  are  in 
full-face  type. 


Percentage  of 
Acetic  Add. 

Percentage  of 
SoUda. 

Percentage  of 
AceUcAcld. 

Percentage  of 
Solida. 

Percentage  of 
Acetic  Add. 

Percentage  of 
Solida. 

Percentage  of 
AeeUc  Add. 

Percentage  of 
SoUda. 

Percentage  of 
Acetic  Add. 

Percentage  of 
BoUda. 

Percentage  of 
AeeUoAdd. 

6.15 

o.to 

4.06 

2.46 

4.70 

2.74 

4.67 

1.47 

4.50' 

1 
1.10 

4.30 

1.16 

6.18 

2.20 

4.M 

2.80 

4.77 

2.62 

4.67 

1.20 

4.50 

0.33 

4.28 

0.36 

6.80 

2.16 

4.03 

4.28 

4.76 

2.06 

4.66 

1.26 

4.60 

2.78 

4.25 

6.56 

5.80 

2.10 

4.03 

1.35 

4.76 

2.40 

4.66 

2.22 

4.60 

2.06 

4.20 

t.63 

bM 

1.50 

4.03 

1.88 

4.76 

2.86 

4.66 

2.26 

4.60 

3.70 

4.17 

1.18 

5.40 

2.00 

4.02 

2.70 

4.75 

2.68 

4.65 

1.64 

4.60 

2.60 

4.10 

1.18 

5.86 

1.87 

4.02 

1.70 

4.76 

2.42 

4.66 

2.80 

4.60 

2.47 

4.00 

1.78 

5.80 

1.58 

4.02 

2.60 

4.76 

8.08 

4.64 

2.68 

4.50 

1.58 

4.00 

2.18 

5.80 

1.88 

4.80 

1.04 

4.75 

0.46 

4.62 

1.86 

4.60 

2.62 

3.82 

3.68 

5.80 

0.82 

4.00 

2.90 

4.76 

2.82 

4.62 

2.00 

4.60 

2.42 

8.60 

2.46 

5.C7 

1.70 

4.80 

1.60 

4.75 

6.10 

4.61 

1.27 

4.40 

1.88 

8.60 

t.60 

6.t0 

1.71 

4.00 

2.00 

4.75 

1.30 

4.60 

0.26 

4.46 

1.67 

3.72 

2.56 

5.t0 

1.82 

4.80 

2.76 

4.78 

1.32 

4.80 

1.70 

4.46 

2.38 

3.70 

2.26 

5.S0 

2.82 

4.88 

1.20 

4.78 

2.20 

4.60 

3.12 

4.47 

2.06 

3.64 

2.15 

6.10 

2.62 

4.87 

1.88 

4.73 

4.10 

4.60 

2.14 

4.45 

2.02 

3.62 

1.76 

6.17 

2.M 

4.86 

2.60 

4.70 

8.48 

4.60 

1.40 

4.45 

1.68 

3.55 

t.16 

5.16 

2.16 

4.84 

1.66 

4.70 

1.42 

4.68 

2.76 

4.45 

0.36 

3.50 

t.16 

5.16 

2.74 

4.88 

2.67 

4.70 

2.64 

4.57 

1.74 

4.48 

2.80 

3.36 

6.68 

5.15 

2.24 

4.88 

2.10 

4.70 

2.60 

4.67 

.* 

4.46 

2.86 

3.36 

2.48 

6.10 

2.82 

4.82 

1.40 

4.70 

8.40 

4.67 

4.20 

4.43 

2.88 

3.35 

2.62 

5.10 

2.88 

4.82 

.« 

4.70 

0.48 

4.66 

2.64 

4.43 

2.26 

3.26 

t.80 

5.10 

2.26 

4.82 

2.60 

4.70 

2.00 

4.65 

2.10 

4.42 

0.36 

8.28 

1.65 

5.00 

1.66 

4.61 

0.35 

4.70 

1.25 

4.65 

2.02 

4.40 

1.60 

8.25 

.• 

5.06 

1.08 

4.80 

2.86 

4.70 

0.32 

4.65 

2.00 

4.38 

0.87 

3.05 

t.Tl 

5.05 

1.23 

4.80 

2.08 

4.60 

1.03 

4.54 

1.82 

4.38 

4.26 

2.60 

2.56 

5. OS 

1.76 

4.60 

1.72 

4.60 

2.64 

4.54 

1.12 

4.37 

1.85 

t.40 

1.82 

5.00 

1.20 

4.60 

0.86 

4.66 

1.58 

4.52 

1.44 

4.35 

2.00 

1.40 

2.H 

4.07 

1.54 

4.60 

1.70 

4.66 

1.05 

4.52 

1.42 

4.30 

3.32 

•  White  wine. 
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Tea. 

Of  103  samples,  8  proved  of  such  poor  quality  as  to  justify  the 
term  adulterated. 

CoFrEB. 

NiDeteen  of  the  159  samples  examined  proved  to  be  adulterated. 

Several  coffee  substitutes  appear  to  have  established  a  consider- 
able demand  for  themselves  in  the  market.  A  sample  labelled 
^*  Entire  Wheat  Coffee ''was  found  to  contain  a  considerable  pro« 
portion  of  peas.  *«  Old  Grist-Mill  Entire  Wheat  Coffee"  was  found 
to  contain,  besides  wheat,  peas  and  genuine  coffee.  It  is  set  forth 
on  the  label  to  be  *<  a  perfect  hygienic  product,  containing  the  entire 
wheat  kernel  roasted  and  ground."  Nothing  is  said  of  its  other 
constituents,  and  this  omission  has  led  to  misunderstanding. 

Cocoa  (including  Chocolate  Preparations). 

Of  38  samples,  13  were  adulterated.  These  were  samples  of 
cocoa  which  are  frequently  found  "prepared"  by  the  addition  of 
wheat,  corn,  rice  or  arrowroot  starch,  together  with  large  amounts 
of  sugar  and  occasionally  a  little  flavoring,  such  as  vanilla. 

CONFECTIONEBT. 

Fifty- nine  samples  of  candy  were  examined,  and  were  found,  with- 
out exception,  to  be  composed  of  harmless  ingredients. 

Cream  of  Tartar. 

Of  407  samples,  10  proved  to  be  cream  of  tartar  substitutes 
wholly  or  in.  part.  One  was  found  whose  acidity  was  one- sixth 
the  standard  strength,  and  which  consisted  of  the  phosphate  and 
sulphate  of  lime  with  alum  and  corn-starch. 

Miscellaneous. 

Of  198  samples  classed  under  this  head,  44  proved  to  be  adulter- 
ated. 

Under  this  head  are  included  9  samples  of  baking  powders, 
6  of  which  contained  alum. 
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A  sample  of  clam  juice  contained  0.25  grams  of  salicylic  acid  per 
450  cubic  centimeters. 

Samples  of  pickles  proved  to  be  in  no  case  artificially  colored. 

<<  Vanilla  crystals"  proved  to  be  composed  of  granulated  sugar 
flavored  with  coumarin. 

A  vanilla  extract  consisted  of  an  alcoholic  solution  of  sugar 
colored  with  caramel  and  flavored  with  coumarin. 

A  sample  of  *<  Egg  food  "  consisted  chiefly  of  corn-starch. 

The  tin  foils  used  as  food  wrappers,  and  other  tin  and  lead  alloys 
which  are  used  as  parts  of  vessels  containing  foods  or  drinks,  have 
been  investigated  to  determine  their  percentage  of  lead. 

The  following  table  shows  the  character  of  the  sample  and  the 
percentage  of  lead  found  in  the  wrapping  foil :  — 

PerOeoL 

English  arrowroot, 89.00 

Meadow  sweet  cheese, 85.50 

Green  Mountain  cheese, 45.90 

Cream  cheese  (star  brand),         .       .        .       .       •       .        .  2.80 

French  sausage, 2. 10 

Chocolate  Menier, 0.87 

Chocolate  cakes, 0.80 

Fleischman^s  yeast  cakes, 0.80 

Saratoga  cheese, 0.70 

Lemon  wrappers, 0.20 

Chocolate  cream  wrappers, Trace. 

The  brilliantly  colored  French  ** Haricots  Verts"  are  usually  sold 
in  a  wide-mouthed  bottle  which  is  closed  by  a  disk  of  very  soft 
metal.  This  metallic  cap,  which  comes  in  direct  contact  with  the 
liquid  contents  of  the  bottle,  was  found  to  contain  93^  per  cent,  of 
lead.  Of  the  various  kinds  of  bottle  in  which  are  sold  cheap  car- 
bonated drinks,  known  as  <<pop,"  one  style  was  found  having  a 
stopper  consisting  of  a  metallic  button  surrounded  by  a  rubber  ring. 
The  metallic  button  was  found  to  consist  of  tin  and  lead  in  varying 
proportions.  Inasmuch  as  the  enclosed  liquor  usually  was  found 
to  be  quite  acid  in  reaction,  the  danger  of  prolonged  contact  with 
the  metallic  stopper  is  evident. 

The  following  table  gives  the  percentage  of  lead  found  in  the 
stoppers  of  this  character,  together  with  the  amount  of  lead  con- 
tained in  the  liquor :  — 
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Chabaotbs  of 
Sahplb. 


Brand  Blown  In  Bottle. 


Peroentwe 

of  Lead 
in  Stopper. 


Amoant  of 
Lead  In  (^on- 
tenia.  In  Mil* 
Ugrammee. 


Blood  Orango, 
-•      . 

-•      .       . 

Blroh  Boer,   . 
Ginger,  . 

-♦      .       . 

-•      . 

-»      . 

-•      . 

-•      . 
Strawberry,  . 
Saraaparllla,  . 
liOnion,  • 


Strawberry,  . 


Saraaparllla, . 


William  Ryan,  221  Third  Street,  S.W^  Waablngton,  D.O.,  . 
O'ConneU  Broe., 


Sawyer,  Batehelder  lb  Go.,  Lowell,  ICaaa.,       .... 
John  H.  Boalger,  North  Adama,  ICaaa.  (reglatered), 
Olendale  Spring  Company,  Bverett,  Maaa.  (reglatered), 

B.  B.  Winn  lb  Son 

0.  B.  W.  S.  Company,  Boaton,  ICaaa.,       ..... 

C.  H. Cotter,  Lexington,  ICaaa.  (reglatered),    .       .       .       . 

Wm.  F.  Collina,  Sooth  Framlngham,  Maaa.,    .... 

ICt.  Waablngton  Cold  Spring  Manafaetnrlng  Company,  18 

Broad  Street,  Boaton,  Maai. 
Falrbanka  ft  Snyder,  Boeton,  Maaa.  (thla  bottle  not  to  be  aold), 


J.  J.  Blaekford,  Lynn,  Maaa.,  .  • 
C.  B.  W.  S.  Company,  Boaton,  Maaa., 
F.  P.  Cnmmlnga,  Bottler,  Poeohontaa,  Ya., 


E.  P.,  Salem,  Maaa. 


K.  P.,  Salem,  Maaa., 

William  J.  Belneck,  Albany,  N.T .       •       . 

Henry  Hanaallng,  Newark  (reglatered),  (thla  bottle  not  to  be 

iold). 
C.  B.  W.  S.  Company,  Boeton,  Maaa 


T.  B.  Bamea,  Plymonth,  Pa 

C.  Hoffmann  ft  Co.,  Lake  View,  111., . 
Cryatal  Spring  Soda  Worka,  Merlden,  Conn., 


John  T.  DrlaeoU  ft  Co.,  Boaton,  Maaa.,  .... 
Chaa.  Malateata,  M  Endloott  Street,  Boaton  (reglatered), 
Chaa.  Malateata,  56  Endloott  Street,  Boaton  (reglatered), 
Mt.  Waahlngton  Cold  Spring  Manafaetnrlng  Company,  • 


fiO.7 
fiO.S 
60.S 
49.0 
86.0 
82.2 
11.0 
10.8 
10.0 

9. 

9. 

8. 

8. 

7. 

7. 

7. 

7. 


0. 

0. 

0. 

6.8 

6.8 

4.0 

4.0 

4.2 

4.1 

8.8 

8.6 


0.81 
1.06 
0.46 
0.01 
Large  traoe. 
0.40 
0.80 
0.17 
0.07 
0.80 
0.00 
0.20 
0.10 
0.27 
0.02 
0.20 
0.46 
0.27 
0.06 
0.80  • 
0.16 
0.16 
0.26 
0.20 
0.20 
0.86 
0.10 
0.17 


*  Character  of  aample  not  apedfled. 

Besides  the  above  tabulated  samples,  20  were  found  containing  less 
than  3  per  cent,  of  lead.  While  the  amount  of  lead  found  in  the 
contents  of  the  bottles  was  in  no  case  very  large,  it  is  enough  to 
condemn  the  use  of  lead  in  the  manufacture  of  such  stoppers.  That 
the  amounts  of  lead  found  in  the  contents  of  the  bottles  vary  quite 
irrespective  of  the  percentage  of  lead  in  their  stoppers  may  be 
ascribed  to  various  causes,  such  as  the  difference  in  the  acidity  of 
one  and  another  liquor,  and  the  length  of  time  that  the  liquor  has 
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been  in  contact  with  the  stopper.  Farthermore,  the  more  solable 
metal  of  a  double  alloy  is  attacked  by  an  acid  with  an  energy  which 
is  not  proportional  to  the  percentage  of  that  metal  in  the  alloy- 
Many  samples  of  the  cheap  jellies  have  been  examined.  As  is 
well  known,  a  ten-cent  tumbler  of  so-called  currant  jelly  may  contain 
no  currant  whatsoever.  It  is  a  cheap  substitute,  made  of  apple 
extract,  corn  syrup,  cane  sugar,  with  a  little  additional  acid,  such 
as  sulphuric,  and  sometimes  artificial  color,  usually  anilin,  and  also 
a  little  artificial  flavoring  which  bears  only  an  imaginary  resemblance 
to  the  genuine  currant  flavor.  The  apple  extract  is  obtained  by 
boiling  the  parings  and  cores  of  apples,  which  would  otherwise  be 
refuse  products  of  canning  establishments.  There  can  hardly  be  any 
objection  to  the  sale  of  such  articles  on  the  score  of  unwholesome- 
ness,  and  it  seems  a  legitimate  use  to  make  of  refuse  and  cheap 
materials.  As  will  be  seen  in  the  following  table,  several  manufact- 
urers have  complied  with  the  statute  requiring  that  such  goods 
should  be  marked  *<  compound  y**  and  that  the  percentages  of  the 
constituent  ingredients  be  printed  on  the  label.  These  restrictions, 
however,  do  not  entirely  eliminate  the  element  of  deception.  It  is 
evidently  unjustifiable  to  baldly  label,  in  large  letters,  such  an 
article  **  currant  jelly,"  even  though  it  be  followed  by  the  required 
nlodifications.  Furthermore,  it  will  be  seen  that  of  the  ingredients 
the  apple  extract  is  called  in  the  required  explanation  <<  fruit  juice." 
This  naturally,  if  not  intentionally,  leads  the  unsuspecting  to  the 
conclusion  that  so  much  pure  currant  juice  has  entered  into  the  com- 
position of  this  so-called  '*  currant  jelly."  In  the  following  table  the 
percentages  of  cane  sugar  and  glucose  syrup  have  been  estimated 
from  the  direct  polarization  of  solutions  of  the  jellies,  and  from  in- 
vert polarizations  at  temperatures  of  20^  C.  and  90®  C.  The  glacose 
syrup  has  been  estimated  roughly,  on  the  supposition  that  at  2(P  C. 
a  pure  glucose  syrup  polarizes  at  150  on  the  cane  sugar  scale. 
This  figure  is  an  average  of  many  polarizations  which  we  have  made 
of  glucose  syrups  to  be  found  in  the  Boston  market.  Another  grade 
of  glucose  syrup  is  on  the  market  containing  more  dextrine  and  polar- 
izing at  about  175,  but  this  grade  is  not  used  in  the  manufacture  of 
jellies. 
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Jellies, 


Makufactussb. 


AnegcdFlaTor. 


P«rC«iit. 

Cane 

Sngmr. 


PerCtnt. 

OlOOOM 

Bynip. 


Rttiuirks. 


BUtement, 

If  any, 
on  Label. 


F.  P.  Adama,  Boatoo,       .       << 


Whitcher,Pillmaii  &Co.,  Ayer,  < 


Log«o,  JohnaoD  k,  Co.,  Boaton, 


Oliver  Day,  BoatoD,  . 


W.  C.  ICorae  ft  Co.,  Boaton 


I 

1 

f 

.1 


Central  Preaerving  Compaoy, 
BoatoD. 


American    Preaerrlng    Com  . 
pauy,  Philadelphia,  Pa. 


No  name. 


Raapbenry,  • 

9.0 

42.0 

Raapberry, . 

4.0 

42.0 

Grape, . 

18.6 

86.8 

Oarrant, 

0.0 

84.0 

Cnrrantt 

IS.O 

22.8 

Currant, 

7.0 

86.2 

Onnga, 

7.6 

77.2 

Currant, 

S.9 

79.8 

Peaob, . 

IS.O 

28.8 

Qnince, 

18.0 

29.7 

Crab-apple, . 

16.8 

68.8 

Raapberry,  . 

8.0 

44.7 

Orange, 

4.8 

68.0 

Pineapple,  . 

6.0 

26.7 

Raapberry, . 

7.0 

24.0 

Carrant, 

7.0 

24.0 

Apple,.       . 

26.8 

24.0 

Pineapple,  . 

20.8 

22.7 

Cnrrant, 

26.8 

22.7 

Baapberry, . 

26.8 

22.7 

Peaoh, . 

20.8 

24.0 

Raapberry, . 

20.8 

28.8 

Strawberry, 

48.0 

27.0 

Baapberry,  . 

40.0 

20.0 

Strawberry, 

40.0 

20.0 

Peaeh, . 

80.0 

60.0 

Pineapple,  . 

26.0 

66.0 

Corrant, 

24.0 

42.0 

Apple, . 

6.0 

68.7 

Peach, . 

2.7 

60.6 

Baapberry, . 

8.0 

60.0 

Grape,.       . 

8.0 

60.0 

Strawberry, 

S.O 

60.0 

Cnrrant, 

8.8 

08.8 

I 


No  raapberry  jnioe. 

No  raapberry  jnlee. 

No  grape  Jniee. 

No  enrrant  Jnlee. 

No  enrrant  Jnioe. 

No  onrrant  Jnioe. 

Containa  orange  oil;  no 

orange  Jatee. 
No  currant  Jnlcc. 

No  peach  Juice. 

No  quince  Juice. 

No  crab-apple  Juiee. 

No  raapberry  Juice. 

Containa  orange  oil ;  no 

orange  Juice. 
No  pineapple  Juice. 

Raapberry  flavor,  but 
no  raapberry  Juice. 

Currant  flavor,  but  no 
currant  Juice. 

Apple  Juice. 

No  pineapple  Jnlee. 
No  currant  Juice. 
No  raapberry  Juice. 
No  peach  Juice. 
No  raapberry  Juice. 
Containa  atrawberry, 
Containa  raapberry, 
Containa  atrawberry. 
No  peach  Juice,    . 
No  pineapple  Juice, 
No  currant  Juice, . 
Genuine. 
No  peach  Juice. 
No  raapberry  Juice. 
No  grape  Juice. 
No  atrawberry  Juica. 
No  currant  Jnioe. 


*  Compound, 
with  per- 
centage of 
conatltuent 
ingredlenta. 


t  Compound, 
with  per- 
centage of 
conatltuent 
Ingredlenta. 


Compound. 
Compound. 
Compound. 
Compound. 
Compound. 
Compound. 


*  Alleged  IngredlenU  and  per  cent.  :— 

Fruit  Juiee, 

Orape  augar,     .       .       •       .       • 
Cane  eugar,  • .     . 


t  Alleged  ingredienia  and  per  cent.  :-> 

.866  Fruit  Juice, 866 

.386  Oomeyrup, 866 

.260  Cane  augar 


1.000 


1.000 
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Jetties — Concluded. 


Manuvactubbx. 


Alleged  Flavor. 


Percent 

Cane 

8ngar. 


Percent 

OlQcote 

Sjrap. 


J.  Middleby,  Jr.,  Boaton, .       * 


MoDBon  ft  Bone,  Baltimore,  Md., 


Boston  Preaerrlng  Oompany,^ 
Boeton. 


W.  Virginia  Preserving  Com- 
pany, Wheeling,  W.  va. 
6.  E.  wales,  Newton, 


Bcmarka. 


Rafpberry,  . 

21.0 

88.0 

Strawberry, 

Sl.O 

80.0 

Onrrant, 

26.0 

81.0 

Onrrant, 

12.0 

88.0 

Peach, . 

16.6 

78.8 

Pineapple,  . 

6.0 

78.8 

Quince,   ,    . 

16.0 

78.0 

Baspberry,  . 

16.0 

62.0 

Carrant, 

6.6 

66.7 

Onrrant, 

0.6 

None. 

No  raspberry  joloe. 

Blight  amonnt  straw-  >■ 

berry. 
Currant  flavor. 

Gennlne. 

No  peach  Jaice. 

No  pineapple  Jnlee. 

No  quince  Jnloe. 

No  raspberry  Jnloe. 

Gennlne. 

Genuine;  62.6 i>er cent. 
Invert  sugar. 


If  tar, 
odLiM 


^Oompoond, 

with  per. 

ecDtsfeof 

conatltDeat 

Ingredtenti. 


Jams, 


MclCechen,  Wheeling,  W.  Va., 

Anderson  Preserving  Company, 

Camden,  N.  J. 
No  name,    .       .       •       •       • 


.T..i 


Curtice  Bros.,Bochester,N 


Whltcher.  Plllmair  ft  Co.,  Roch- 
ester, N.  Y. 
Cowdrey,  Boston,     . 


Btrawberry, 

0.0 

62.0 

Raspberry, . 

11.8 

65.0 

Gage  plams, 

8.8 

71.2 

Strawberry, 

18.8 

16.0 

Raspberry, . 

0.0 

67.6 

Strawberry, 

4.8 

67.6 

Damson, 

1.8 

60.7 

Pineapple,  . 

10.0 

60.0 

Gennlne. 
Gennlne. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Genuine. 
Gennlne, 


*  Alleged  ingredients  and  per  cent. :  ~ 

Fruit  Juice,        . 865 

Com  syrup,       . 866 

Cane  sugar 280 

1.000 
t  Made  only  with  fresh  fruit  and  refined  sugar. 
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Summary  of  Food  Statiatiei. 


Foods. 

OwmiB*. 

Adnltonted. 

Total. 

Per  Cent,  of 
AdultendoD. 

Allspice, 

128 

8 

186 

5.8 

Butter,     . 

414 

6 

420 

1.4 

Canned  goods. 

43 

5 

48 

10.5 

Cassia,     . 

228 

21 

249 

8.4 

Cayenne, 

52 

16 

68 

28.5 

Cheese,    . 

96 

0 

96 

0.0 

Chocolate, 

25 

18 

88 

34.2 

Cloves,    . 

281 

89 

820 

12.2 

Coffee,     . 

140 

19 

159 

11.9 

Confectionery. 

59 

0 

59 

0.0 

Cream  of  tartar,     . 

897 

10 

407 

2.4 

Ginger,    . 

218 

80 

248 

11.9 

Honey,    . 

60 

28 

88 

81.8 

Lard,       . 

80 

8 

88 

9.1 

Mace, 

27 

8 

80 

10.0 

Maple  sugar,  . 

25 

8 

83 

24.2 

Maple  syrup,  . 

41 

11 

52 

21.1 

Miscellaneous, 

154 

44 

198 

22.2 

Molasses, 

279 

17 

296 

5.7 

Mustard, . 

188 

85 

278 

81.1 

Kutmeg, . 

17 

2 

19 

10.5 

Olive  oil, 

14 

6 

20 

80.0 

Pepper,   . 

880 

80 

860 

8.8 

Syrups,    . 
Tea, 

10 

25 

85 

71.4 

100 

8 

108 

2.9 

Vinegar, . 

87 

74 

161 

45.9 

Totals,      . 

• 

• 

•     •  • 

8,488 

506 

8,944 

12.8 

Dbugs. 

Samples  which  do  not  conform  with  the  requirements  of  the 
Pharmacopoeia  are  here  reported  adulterated  or  of  poor  quality. 

Acidum  Benzoicum:  Six  samples,  proved  of  good  quality. 

Acidum  Hydrobromicum  DUutum:  Of  7  samples,  3  failed  to  meet 
the  pharmacopoeial  requirements. 

Acidum  Sulphuricum:  One  sample  of  the  3  examined  contained 
too  much  water. 

Acidum  Sulphurosum:  Four  of  the  5  samples  examined  were 
deficient  in  S  O^.     One  sample  consisted  chiefly  of  sulphuric  acid. 


Acidum  Tannicum :  Two  samples  proved  of  good  quality. 
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^ther:  Of  25  samples  examined^  3  contained  too  mach  water 
and  alcohol,  and  1  contained  a  notable  admixture  of  chloroform. 

^Iher  Acetkus:  Of  6  samples  submitted,  2  were  of  poor  quality, 
1  contained  2.6  per  cent,  of  acetic  acid. 

Alcohol:  Of  20  samples  examined,  2  contained  too  much  water. 

Aloe  Purificata :  The  2  samples  submitted  were  of  good  quality. 

Aqua  Ammonice:  Of  11  samples  examined,  1  was  of  poor  quality. 
It  contained  but  one-quarter  of  the  proper  amount  of  N  H,. 

Aqua  AmmontoB  Foriior:  Of  11  samples  examined,  3  were  of  in- 
sufficient strength. 

Aqua  Destillata:  Of  27  samples  submitted,  18  were  of  poor 
quality,  containing  a  notable  amount  of  solid  matter.  The  largest 
amount  of  residue  found  was  19  parts  per  100,000. 

Argenti  Nitraa :  Of  42  samples,  2  were  of  poor  quality. 

Bis7nuthi  Subcarbonas:  Of  14  samples,  3  were  of  poor  quality. 

Bismuthi  Subnitras:  Of  39  samples,  11  were  of  poor  quality. 
Several  were  excessively  acid  in  reaction,  while  1  contained  a  con- 
siderable trace  of  lead. 

Calx  Chlorata:  AH  of  the  18  samples  examined  were  of  poor 
quality. 
The  percentages  of  available  chlorine  found  in  samples  of  various 
.  brands  are  shown  by  the  following  figures :  — 


Acme, 


Brookman's  High  Test, 


21.0 
16.0 
4.0 
3.5 
2.5 
0.8 
0.8 
28.0 


Brookman^s  ] 

[lighTest,   . 

5.0 

(( 

It       •• 

.        1 

8.0 

•1 

•                 < 

1.5 

Wm.  Archibald, 

20.0 

Lion, 

•               •                .                 • 

25.0 

4( 

•              .              .               1 

14.5 

M 

• 

•                .                •                 ■ 

13.0 

«• 

• 

.                *                •                1 

12.5 

Capsicum:   Of  10  samples  of  the  ground  red  pepper  sold  as  a 
drug,  only  1  proved  of  poor'quality. 
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Cera  Alba:  Of  16  samples^  1  was  adalterated  with  paraffin. 

Cera  Flava :  The  1  sample  submitted  proved  of  good  quality. 

Oeratum :  The  5  samples  examined  were  all  of  good  quality. 

Oerti  Oxalas:  The  15  samples  examined  were  all  of  good  quality. 

Chloral  Hydras:  Of  17  samples,  1  proved  not  up  to  standard. 

Chlorojbrmum:  Of  11  samples,  1  proved  below  standard. 

Extractum  Olycyrrhizce :  Of  10  samples,  5  were  adulterated  with 
corn-starch. 

Ferri  et  Quininoe  CUraa:  Of  24  samples  examined,  13  contained 
too  little  of  the  alkaloid. 

Ferri  et  StrychntnoB  Citras:  Five  samples  were  all  of  good 
quality. 

Olycerinum :  The  40  samples  examined  were  all  up  to  standard. 

lodoformum :  The  single  sample  examined  was  of  good  quality. 

Lycopodium :  The  1  sample  submitted  was  of  good  quality. 

Oleum  ^theris:  The  single  sample  examined  was  of  good  quality. 

Oleum  Limonis:  Of  21  samples  examined,  10  were  below  standard 
strength. 

Oleum  OUvob:  Of  29  samples  examined,  9  were  adulterated  with 
seed  oil. 

Pulv%8  Glycyrrhizod  Compoaitus:  Of  4  samples  examined,  2  were 
adulterated. 

Pulvis  Opii:  Of  31  samples  submitted,  12  contained  too  little 
morphine.  The  following  figures  show  the  percentages  of  morphine 
found  in  each  sample :  — 


15.56 

14.50 

18.80 

13.00 

12.55 

11.80 

14.96 

14.30 

13.71 

13.00 

12.50 

11.70 

14.87 

18.98 

13.70 

12.95 

12.45 

10.90 

14.85 

13.95 

13.70 

12.90 

12.42 

10.73 

14.70 

18.90 

13.50 

12.70 

12.11 

10.65 
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Spiritus  ^theria  Campositus:  Of  19  samples  examined,  15  fiiiled 
to  meet  the  requirements.  Many  of  those  below  the  standard  con- 
tained no  etherial  oil  whatsoever.  In  one  instance  amyl  alcohol 
was  substituted  for  etherial  oil. 

Spiritus  Frumenti:  Of  the  16  samples  examined,  11  were  below 
standard.  The  following  figures  show  the  percentages  of  alcohol  by 
weight  and  the  percentages  of  solid  matter  in  these  samples  :  — 


Aleohol. 

SoUdi. 

Alcohol. 

SoUdfl. 

Alcohol. 

Solids. 

AleohoL 

Sflfidi. 

48.00 

0.20 

48.14 

0.96 

41.80 

0.40 

39.40 

0.80 

46.46 

0.20 

48.14 

0.85 

40.00 

0.82 

89.00 

0:30 

46.09 

0.20 

42.00 

0.79 

40.00 

0.20 

88.30 

0.90 

44.00 

0.26 

42.29 

0.89 

89.80 

0.17 

1 

35.90 

0.90 

Spiritxis  Juniperi:  Of  the  6  samples  submitted,  2  were  not  of  the 
required  strength. 

Spiritus  Vint  Qallici:  Of  2  samples  examined,  neither  was  of 
pharmacopceial  strength. 

Succus  Limonis:  Of  13  samples,  only  1  was  of  standard  quality. 
The  poor  samples  were  of  the  following  brands :  Crown,  Victor 
(containing  salicylic  acid,  1  grain  per  quart),  Banner,  Folkins  (con- 
taining salicylic  acid,  4  grains  per  quart),  Imperial,  London,  Stanley, 
West  India  (containing  salicylic  acid,  1  grain  per  quart),  Montego 
(containing  salicylic  acid,  4  grains  per  quart). 

A  sample  of  the  brand  *'  Santiago  W.I.  triple  refined"  was  found 
to  consist  of  a  dilute  solution  of  hydrochloric  acid  flavored  with  oil 
of  lemon  and  preserved  with  salicylic  acid.  It  contained  no  lime 
juice  whatsoever.  It  is  recommended  on  the  label  as  specially  good 
for  rheumatism. 

Syi'upus:  Of  18  samples,  3  were  of  insufficient  sugar  strength. 

Tinctura  lodi:  Of  23  samples,  20  were  below  the  required 
strength. 
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Tinctura  Opii:  Of  42  samples,  28  were  of  insufficient  strength 
of  morphine.  The  percentages  of  morphine  found  in  the  various 
samples  are  shown  by  the  following  figures :  — 


1.678 

1.805 

1.168 

1.061 

0.990 

1.453 

1.300 

1.151 

1.060 

0.981 

1.485 

1.258 

1.150 

1.050 

0.979 

1.888 

1.248 

1.116 

1.081 

0.950 

1.880 

1.280 

1.097 

1.018 

0.905 

1.344 

1.218 

1.093 

1.011 

0.895 

1.841 

1.197 

1.090 

1.000 

0.681 

1.840 

1.181 

1.071 

0.994 

o.oeo 

1.814 

1.176 

1.065 

One  sample  was  found  to  be  a  tincture  of  a  completely  exhausted 
opium  y  containing  no  morphine. 

Tinctura  Rhei:  The  single  sample  examined  was  not  of  pharma- 
copoeial  strength. 

Virmm  Album:  The  9  samples  examined  were  all  of  poor  quality. 
The  lowest  percentage  of  alcohol  found  in  any  sample  was  10.38. 
The  highest  percentage  of  solid  matter  was  in  the  same  sample » 
18.14. 

Vinum  Rvbrum:  None  of  the  19  samples  examined  were  of  phar- 
macopoeial  purity.  As  usual,  sugar  was  the  chief  adulterant.  The 
lowest  percentage  of  alcohol  found  was  10.69,  while  the  highest  per- 
centage of  solid  matter  was  17.95. 

MiscdlaneoxjLB. 

Three  samples  of  gin  were  examined,  all  answering  the  require- 
ments of  the  dispensatory. 

A  sample  of  catarrh  powder  was  composed  of  milk  sugar  with 
sodium  bicarbonate,  and  2.77  per  cent,  of  cocaine  and  1.36  per  cent, 
of  menthol. 

A  sample  of  headache  powder  consisted  of  acetanilid  with  cap- 
sicum and  a  little  tolu  for  flavor. 

A  package  of  malt  tablets  consisted  of  sugar  lozenges  colored 
brown  by  the  liberal  admixture  of  a  ferric  oxide.  They  possessed 
no  diastatic  power  whatever. 

A  sample  of  **  Go  to  Sleep"  was  found  to  consist  essentially  of 
sulphonal.    ' 


580 


STATE  BOARD   OF  HEALTH.         [Pub.  Doc. 


A  sample  of  so-called  *  *  Boston  Drug  ^  for  the  cure  of  inebriates 
consisted  essentially  of  milk  sugar  9  parts,  and  ammonium  chloride 
1  part. 

Three  samples  of  a  cheap  grade  of  quinine  pills  were  examiDed, 
with  the  result  that  all  were  found  of  good  quality.  They  showed 
an  equivalent  percentage  of  sulphate  of  quinine  as  follows :  91.9, 
90.3,  89.4. 

A  sample  of  corn  cure  consisted  of  tallow  and  salicylic  acid. 

Samples  of  insect  exterminators  were  found  on  examination  to  be 
composed,  one  of  benzine,  naphthaline,  and  a  color ;  another  of 
colored  benzine ;  a  third  of  turpentine  and  naphtha ;  and  a  fourth  of 
sodium  oxalate  with  kaolin. 

Summary. 


GenoliM. 


Adulterated. 


TotaL 


Milk 

Food  not  milk,        .... 
Drugs, 

Totals 


8,990 

3,438 

442 


7,870 


1,850 
506 
248 


2,604 


5^40 

3,944 

690 


10,474 


I 


Satloor 


31.6 
35.9 


24.9 


Respectfully  submitted, 


CHARLES  P.  WORCESTER. 
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WESTEEN  MASSACHUSETTS. 


The  milk  obtained  in  the  foar  western  connties  is  examined  at  the 
laboratory  of  the  Amherst  Agricaltaral  College  by  Prof.  C.  A. 
Goessmann. 

The  whole  nnmber  of  samples  collected  in  these  counties  during 
the  year  was  220,  and  the  number  found  to  be  below  the  standard 
was  63,  or  28.6  per  cent.  This  percentage  is  unusually  high  for  the 
western  counties.  It  would,  however,  be  fair,  as  was  shown  in  the 
report  of  last  year,  to  exclude  from  the  summary  those  samples,  18 
in  number,  which  were  obtained  from  suspected  producers.  This 
would  leave  the  percentage  of  samples  below  standard  22.2,  which 
is  slightly  higher  than  that  of  any  previous  year. 

The  following  summary  embraces  the  samples  of  milk  obtained 
during  the  year  in  cities  and  towns  west  of  Worcester  County.  The 
results  of  analyses  were  as  follows :  — 

Whole  Dumber  examined 220 

Number  above  standard, 157 

Number  below  standard, .63 

Percentage  below  standard, 28.6 

Number  samples  skimmed  milk, 22 

Holyoke, 
Number  of  samples, 23 

Number  above  standard, 17 

Number  below  standard, 6 

Percentage  below  standard, 26.1 

Skimmed  milk, 8 

North  Adams, 
Number  of  samples 23 

Number  above  standard, 19 

Number  below  standard, 4 

Percentage  below  standard,     .        . 17.4 

Skimmed  milk, 2 

Northampton. 
Number  of  samples. 17 

Number  above  standard, 15 

Number  below  standard, 2 

Percentage  below  standard, 11.8 

Skimmed  milk, 5 
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The  results  in  the  towns  were  as  follows :  — 


AbOTe 

Below 

^^ISSSi^     Skimaae! 

ToUI. 

SUndaM. 

Standard. 

oelow 

Mftt 

Amherst,.        •        •        •        .        . 

3 

1 

2 

^ 

1 

Buckland,        .... 

6 

6 

0 

— 

1 

Greenfield, 

21 

17 

4 

— 

2 

Northfield,      .... 

18 

0 

18 

— 

0 

Palmer, 

8 

3 

5 

— 

0 

Tumer^s  Falls  (Montague),  . 

20 

20 

0 

— 

0 

Westfield,       .... 

27 

20 

7 

— 

1 

103 

67 

36 

34.9            5 

I 

Charles  A.  Gtoessmakn. 
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REPORT 


T7P0N  THB 


Production  and  Use  of  Diphthema  Antitoxin, 


TOB  THB 


Twelve  Months  ending  March  31,  1898. 


Following  the  same  plan  which  was  began  in  the  twenty-seventh 
annual  report,  this  third  report  upon  the  production  and  use  of  anti- 
toxin embraces  the  work  done  in  this  direction  for  the  year  ending 
March  31,  1898. 

The  supervision  of  antitoxin  production  has  been  under  the  charge 
of  Dr.  Theobald  Smith,  assisted  by  T.  R.  Stewart,  throughout  the 
year.  The  distribution  has  been  conducted  from  the  office  of  the 
Board  at  the  State  House. 

The  strength  of  the  serum  issued  was  maintained  at  a  somewhat 
higher  average  standard  than  that  which  had  been  attained  in  the 
previous  years,  while  a  small  amount  of  a  weaker  serum  was  fur- 
nished for  hospitals  and  physicians  who  desired  it  for  the  purpose 
of  immunization. 

The  serum  was  generally  distributed  to  the  boards  of  health  of 
cities  and  towns,  to  contagious  disease  hospitals  and  to  physicians 
throughout  the  State.  During  the  months  of  July  and  August, 
when  the  serum  furnished  to  the  City  Hospital  by  the  city  board  of 
health  proved  inadequate,  the  hospital  was  supplied  by  the  State 
Board  of  Health,  and  on  April  1,  1898,  the  State  Board  began  sup- 
plying the  City  Hospital  regularly.  This  additional  demand  greatly 
increased  the  amount  required  of  the  Board,  but  at  no  time  has  the 
demand  exceeded  the  supply.  The  experience  and  observations  of 
past  years  have  enabled  the  Board  to  anticipate  the  necessities  of  the 
different  seasons  in  this  particular,  so  that  a  sufficient  quantity  of 
serum  may  be  produced  in  the  summer,  during  the  time  of  dimin- 
ished demand,  to  provide  for  the  usual  increase  which  has  followed 
upon  the  advent  of  cooler  weather. 
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CommeDt  was  made  in  the  report  of  the  year  apon  the  increasiDg 
favor  with  which  diphtheria  antitoxin  has  been  received  by  the  medi- 
cal profession  throughout  the  State,  as  shown  by  the  considerably 
increased  demand  for  it  year  by  year,  notwithstanding  a  diminution 
in  the  actual  amount  of  diphtheria  existing  in  the  State. 

The  total  number  of  packages  issued  by  the  Board  daring  the 
three  years  ending  with  March  31,  1898,  was  as  follows :  — 

In  1895-96  (year  ending  March  31) 1,724  bottles. 

Tn  1896-97  (year  ending  March  31), 8,219  bottles. 

In  1897-98  (year  ending  March  31), 4,668  bottles. 

Total 9,611  bottles. 

As  the  contents  of  each  package  represent  1,000  antitoxin  units 
of  serum,  the  total  amount  in  the  three  years  amounts  to  nearly 
10,000,000  units. 

Two  reasons  account  for  the  increased  demand  of  the  past  year : 
one,  already  stated,  the  increasing  favor  with  which  the  remedy  has 
been  received ;  and,  secondly,  the  occasional  use  by  the  City  Hos- 
pital of  the  antitoxin  prepared  by  the  Board.  This  has  now  be- 
come permanent,  in  consequence  of  the  discontinuance  of  the  work 
which  was  being  carried  on  by  the  city  of  Boston  for  the  same  pur- 
pose. 

Further  comment  was  also  made  in  the  report  of  last  year  upon 
the  comparatively  small  ratio  of  reports  which  have  been  made  rela- 
tive to  the  use  of  the  product  by  physicians.  This  same  comment 
may  also  be  made  with  reference  to  the  work  of  the  past  year.  The 
reports  have  greatly  exceeded  in  number  those  of  1896,  but  the  ratio 
to  the  number  of  cases  remains  about  the  same. 

Very  little  is  now  heard  in  opposition  to  the  use  of  antitoxin  as 
compared  with  that  which  was  manifest  during  the  first  year  after 
its  introduction.  The  figures  presented  in  this  report  speak  for 
themselves  so  far  as  the  reduction  which  has  taken  place  in  the 
fatality  of  diphtheria  is  concerned.  The  fatality  in  the  pre-antitoxin 
period,  as  shown  in  past  reports  of  this  Board,  was  28.3  per  cent,  tor 
the  period  of  four  years,  1891-94,  while  during  the  years  1895-97 
the  general  fatality  from  diphtheria  throughout  the  State  was  only 
16.0  (see  page  628  of  this  report),  and  for  those  cases  treated  with 
antitoxin  it  was  only  10.7  per  cent,  (see  page  598). 

The  total  amount  of  diphtheria  antitoxin  distributed  by  the  Board 
during  the   year  ending  March  31,   1898,  was  4,668  bottles,  the 
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strength  of  which  averaged  more  than  100  units  per  cubic  centi- 
meter, the  variability  being  mainly  from  100  to  125  units  per  cubic 
centimeter,  excepting  a  small  quantity  which  was  produced  and 
issued  for  the  purpose  of  immunization. 

The  whole  number  of  cities  and  towns  to  which  antitoxin  was  dis- 
tributed was  114,  or  25  more  than  those  which  were  published  in 
the  report  of  1896.  The  actual  number  in  each  year  was  probably 
somewhat  larger  than  these  iSgures,  since  a  few  of  the  more  distant 
cities  acted  as  distributing  centres  for  small  towns  in  their  neighbor- 
hood, and  in  some  instances  no  returns  were  made  from  these  towns. 
This  serum  was  distributed  to  local  boards  of  health  and  to  physi- 
cians in  the  following  cities  and  towns  :  — 


Number  of  BoUles  of  Diphtheria  Antitoxin  distributed  Jrom  April  I,  1897,  to 

March  31, 1898. 


CXTT  OB  TOWH. 

BoitoD : 

Children'!  Hoipltal,     . 

CUyHoeplUl, 

General  rapplyt    . 
Oftmbridge,       .... 
Waltliam 

School  for  the  Feeble-minded, 
Woreeeter,        ...» 

Xverett, 

Peabody 

SomerylUe 

Wobum 

Fltchburg,        .... 
Springfield,      .... 

Lynn, 

New  Bedford 

Lowell, 

Chelaea, 

Wetertown,  .       . 

Newton, 

North  Ademe,  .... 

Tennton, 

Brookllne 

Maiden, 


Nnmber 
Bottlei. 


878 
20 
274 
280 
108 
218 
180 
181 
150 
100 
184 
127 

m 

112 
00 

80 
78 
75 
70 
71 
00 
04 


CiTT  OS  TOWH. 

Wlnoheeter, 
Wakefield, 
Attleborongh,  . 
Clinton,     .... 
Ohlcopee,  .... 
Dedham,   .... 
Belmont,    .... 

Pittffield 

Ameebnry,  • 

Hyde  Park, 

Brockton, .... 

Haverhill 

Ware,        .... 

Danvere 

Lawrence, 
Arlington,         . 
Wlnchendon,    . 
Qninoy,     .... 
Milford,     .... 
Marlborough,    . 
Holbrook, .... 
Warren,    .... 
Beverly,     .... 
Donglas 


Nnmber 
Bottlet. 


08 
47 
48 
43 
42 
41 
40 
40 
88 
80 
80 
84 
84 
84 
82 
81 
20 
24 
28 
22 
10 
18 
18 
18 


588 


STATE  BOARD  OF  HEALTH.         [Pub,  Doc. 


Number  oj  SoUles  of  Diphtheria  ArUiioxin  distributed  from  April  I,  1897,  U> 

March  31, 1898 — Concluded. 


CITT  OK  Town. 

Ck>noord,   .... 

Tewkcbnry, 

Adams,      .... 

Medlord,   .... 

Natiok 

Northampton,  . 
Winthrop, 

Weatfiald 

CohaMet,  .... 
Uxbridge, .... 
Newbaryport,  . 

Ayer 

Shirley,     .... 

Leominster, 

Ipswloh,    .... 

MUton 

Weymonth, 
Framlngham,    . 
Rockland, .       •       •       • 
Ablngton,  .... 
Weetboroagh,  . 
Medway,   .... 
Marblehead,  • 

Monson,     .... 
Bedford,    .... 
Sonthborongh, ... 
Fozborongh,     . 
Hardwick, 

Norton 

Norwood,  .... 
West  Springfield,     . 

Gardner 

Bast  Brldgowater,    . 
Holyoke,   .... 
North  Brookfleld,    . 
HoUlston,  .... 
Brookfleld, 


Momber 
BotUes. 


16 

la 

16 

80 

10 

15 

16 

15 

13 

18 

12 

12 

11 

11 

11 

10 

10 

10 

10 

0 

8 

8 

8 

7 

7 

7 

7 

7 

a 

6 

a 

6 
0 
0 
6 

a 

6 


CiTT  OK  Towx. 

Rowley, 

Medfield,   •       •       •       .       ■        •       • 
North  Attleborongb,       .       .       •       • 

ICarblehead, 

Melrose, 

Hlngham,  ....... 

Norwell, 

North  Ablngton 

Maynard 

HaU 

Northfleld 

Andover, 

Weymouth, 

Rockland, 

Avon, 

Weston 

Mlddleboroagh, 

Mansfield, 

WUllamstown 

Spencer, 

PahnS^ 

Southampton, 

Hudson,     .....        .       . 

Randolph, 

Ashland, 

Westford, 

West  Brookfield, 

Lexington,        ...... 

Wales, 

Falmouth, 

Psmbroke, 

Stoneham, 

Georgetown, 

Reading, 

Petersham, 

Total 


4.^ 
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The  following  list  presents  the  names  of  the  cities  and  towns  from 
which  detailed  reports  were  received  relative  to  the  ase  of  antitoxin, 
with  the  nnmber  from  each  town  and  the  number  of  physicians  re- 
porting in  each  during  the  year  ending  March  31,  1898  :  — 


Lift  of  Cities  and  Towns  Jram  which  Reports  have  been  received  relative  to  the  Use 
of  Antitoxin  in  the  Treatment  of  Dip?Uheria,  wUh  the  Number  of  Beporis  from. 
Each  and  the  Number  of  Physicians  reporting  in  Each. 


Placm. 

Namber  Phyti< 
dans   report- 
ing. 

11 

Cnlinrei  were 
not  made. 

Plaoss. 

Nnmber  Phjal- 
dani   report- 
ing. 

Cnltnrea  were 
not  made. 

AbingtoD,     .       .       .       . 

1 

Hardwlek 

- 

Adamt» . 

6 

14 

HaTorhill,     . 

8 

Agswam, 

1 

HoUlaton,     . 

- 

Amosbury,   . 

10 

Hyde  Park,  . 

1 

ArliogtOD,     . 

0 

6 

Lawrenoe,    . 

- 

Attloborough, 

7 

11 

Leomioater, . 

8 

Atoo,    .       • 

- 

8 

Lexingtottt    . 

- 

Ayor,    . 

- 

1 

Lowell, . 

10 

Bedford, 

1 

1 

Lynn,    .       . 

8 

Belmont, 

8 

- 

ContagloQi  Dla. 

Hoapital, 

28 

Blaekinton,  . 

1 

- 

lialden. 

- 

BoatOD, . 

( 

1 

llanafield,     . 

1 

CItyHoapitol,  . 

IM 

2 

Medford,      .       . 

7 

Bradford,     . 

- 

1 

Milford,        .       . 

- 

Brockton,      . 

- 

8 

MlUlrary,      .    .  . 

6 

Cambridge,  . 

10 

3 

Natick, . 

0 

Chelmaford, . 

- 

1 

New  Bedford,      . 

0 

Cbelaes, 

11 

8 

Newbaryport, 

8 

U.  B.  Marino  Hoapital,    . 

- 

8 

- 

Newton, 

11 

General  Hoapital,     • 

- 

10 

1 

North  Adama, 

7 

Ohloopee, 

- 

8 

North  Brookfleld, 

- 

OHnton, 

1 

- 

Norton, 

4 

Cohaaaet, 

1 

1 

Palmer, 

- 

Dalton, . 

- 

1 

Peabody, 

1 

26 

Danvera, 

18 

•     2 

PitUfield,     .       . 

1 

Srerett, 

28 

•1 

Qnlncy, 

2 

Fitchbnrg,     . 

18 

80 

10  ' 

1 

Randolph,    . 

- 

Framingham, 

1 

2' 

Reading, 

1 

- 

Gardner, 

1 

Rowley, 

1 
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List  of  Cities  and  Towns  Jram  which  Reports  have  been  received  relative  to  the  Use 
of  Antitoxin  in  the  Treatment  of  Diphtheria^  with  the  Number  of  Reports  from 
Each  and  the  Number  of  Physicians  Reporting  in  Each —  Concluded. 


Placbs. 


Bomerville, 

BpriDgfleld, 

BtonehAin, 

TaoDton, 

Wakefield, 

Waltham, 

City  Hoapital,  . 

School  forFeeble-mlnded 
Ware,    . 
WatertowD, . 


I 


a  om 


»^ 


331 


4 
18 
1 
6 
1 
4 


3 

7 


7 
15 


0 
S2 
18 

1 
21 


9  •^ 


7 
40 
8 
10 
0 
6 
8 
1 
9 
0 


Places. 


Weetboroagh, 
Weatford,     . 
Weymouth,  . 
WllllamatowD, 
Wlncheeter, . 
Wobarn, 
WorcMter,   . 
Wrentham,  . 
Totol,     . 


•  I 

0  US 


n 


15 

1 
1 

0 
18 

67    ! 

1 

285 

580 

9-* 
St  o 

9  = 


2 
1 
7 

91 
2 


417 


Cases  in  which  a  Bacterial  Exaahnation  was  made. 

Following  the  same  method  of  classification  which  was  adopted  in 
the  report  of  the  two  previous  years,  the  cases  in  which  cultures 
were  made  are  classified  into  those  which  proved  on  examination  to 
be  cases  of  genuine  diphtheria  and  those  which  did  not ;  in  other 
words,  into  positive  and  negative  cases. 

Diagnostic  examinations  by  means  of  culture  were  made  in  558 
of  the  cases  reported,  and  of  these,  502  proved  to  be  cases  of  gen- 
uine diphtheria  and  56  gave  a  negative  result. 


Positive  Oases, 

Of  the  502  positive  cases,  there  were  461  recoveries  and  41  deaths, 
or  8.2  per  cent.,  —  an  improvement  over  the  results  of  the  two  pre- 
vious years,  which  were  11.6  and  18.7  per  cent. 

Sex.  —  The  number  of  males  was  228,  and  the  deaths  of  these 
were  17,  or  7.6  per  cent.,  which  was  scarcely  half  as  great  as  the 
14.5  per  cent,  of  the  previous  year.  The  females  were  266,  and  the 
deaths  of  these  were  23,  or  8.7  per  cent.,  as  compared  with  8.9  per 
cent,  in  1896.     The  sex  of  13  was  not  stated.     One  death. 
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Ages.  —  The  followiog  table  presents  the  cases  and  deaths  by 
ages :  — 

Tear  ending  March  31, 1898. 


Caoeo. 

Deaths. 

Fatalitt  (Psm  Cbitt.). 

AOK  PSSZODS. 

1897. 

1898. 

From  0  to   2  years. 

From  2  to   5  years, 

From  5  to  10  years. 

Over  10  years,        .... 

Age  miknown,        .... 

58 

152 

147 

136 

9 

7 

17 

12 

5 

0 

12.1 

11.2 

8.2 

3.7 

0.0 

17.6 

14.3 

14.9 

5.0 

0.0 

502 

41 

8.1 

11.6 

Of  those  who  were  more  than  ten  years  of  age,  78  were  between 
ten  and  twenty,  42  were  between  twenty  and  thirty,  19  were  between 
thirty  and  forty,  11  were  between  forty  and  fifty,  1  was  fifty-five,  1 
was  sixty-four,  1  was  sixty-eight  and  1  was  seventy-eight.  Of  the 
fatal  cases  in  this  class,  1  was  thirty-five,  1  was  forty-five,  1  was 
sixty-four  and  1  was  seventy-eight. 

Day  of  Illness  when  Antitoxin  was  first  administered.  —  The  fol- 
lowing table  presents  the  fatality,  according  to  the  day  of  illness  on 
which  antitoxin  was  first  administered :  — 


CMOS. 

Doaths. 

Fatalxtt  (Pbk  Cbmt.). 

DAT. 

1897. 

1898. 

1895. 

First 

50 

4 

8.0 

0.0 

0.0 

Second, 

101 

9 

8.9 

9.5 

9.7 

Third,  .... 

100 

7 

7.0 

8.3 

8.7 

Fourth, 

67 

2 

3.0 

22.7 

15.4 

Fifth 

34 

4 

11.8 

0.0 

22.2 

Sixth 

13 

0 

0.0 

14.3 

20.0 

Seventh, 

10 

S 

30.0 

25.0 

33.3* 

Eighth  and  later, 

22 

3 

13.6 

16.6 

^ 

*  Serenth  day  and  later. 


This  table  relates  only  to  those  cases  in  which  a  definite  statement 
is  given  as  to  the  day  on  which  the  antitoxin  was  first  employed. 
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The  small  numbers  in  the  lower  part  of  this  table  have  but  little 
significance  as  compared  with  the  larger  numbers.  They  are  re- 
tained, however,  with  the  hope  that  the  grouping  of  several  years' 
experience  will  prove  more  valuable. 

Fatality  in  Hospital  and  in  Private  Practice.  —  The  fatality  of 
the  positive  cases  treated  in  hospitals  are  as  follows:  cases,  164; 
deaths,  15  =  8.6  per  cent.  In  private  practice :  cases,  328  ;  deaths, 
26  =  7.9  per  cent. 

Seasons  of  the  Year. — The  cases  embraced  in  the  foregoing 
enumeration  occurred  in  the  following  order :  — 


HOHTHS. 

Caaes. 

Death!. 

MOMTBS. 

CSMt. 

Dttthi. 

1S97. 

1»97. 

April, 

May, 

June, 

July, 

August, 

Septembei 

r,      .        .        . 

11 

29 
18 
65 
93 
27 

1 

5 

1 
7 
9 

1 

October,. 
1  November,     . 
1  December, 

1898. 

'  January, 

1  February, 

'  March,   .... 

62 
58 
63 

47 

9 

21 

4 

2 
4 

4 

1 
2 

238 

24 

260 

17 

Date  imknown, 

4 

- 

By  this  table  it  appears  that  there  were  238  cases  and  24  deaths 
among  positive  cases  in  the  warmer  months,  and  260  cases  with  17 
deaths  in  the  colder  months. 


Negative  Oases. 

The  number  of  cases  in  which  a  negative  result  was  obtained  was 
56.  There  were  4  deaths  among  these  56  negative  cases,  or  7.1 
per  cent. 
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Summary  of  the  Thbee  Yeabs,  endino  March  31,  1898. 

Positive  Oases  treated  with  Antitoxin. 

Whole  number  for  the  three  years,  953;   deaths,  99;   fatality, 
10.4  per  cent. 

Sex.  —  The  fatality  by  sexes  was  as  follows :  — 


Sbx. 


CHe«. 


Deaths. 


Fataltty 
(Fer  Cent.). 


Males, 
Females, 


424 
510 


46 
49 


10.9 
9.6 


The  sex  of  19  was  not  stated.     One  death. 
Ages.  —  The  fatality  by  ages  was  as  follows : 


AOB  PnioDt. 

0  to   2  years,     . 
2  to   5  years, 
5  to  10  years, 
Over  10  years,   . 
Age  unknown,   . 


Fatality 
(Per  Cent). 


105 

19 

286 

48 

285 

28 

263 

10 

14 

0 

958 

99 

18.1 

14.7 

9.8 

8.8 

0.0 


10.4 


Hospitals  and  Private  Practice. 


Cases. 


Deaths. 


Fatality 
(Per  Cent.). 


In  hospitals, 

In  private  practice, 


298 
653 


32 
67 


10.7 
10.8 
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Cases  in  which  no  Bacteriolooioal  Examination  was  made 

DURING  THE  YeAR  ENDING  MaRCH  31,  1898. 

Reports  were  made  of  444  cases  where  aotitoxin  was  employed, 
in  which  no  cultures  were  taken.  Out  of  this  number  there  were  49 
cases  which  proved  fatal,  or  11  per  cent,  of  the  whole.  This  num- 
ber differs  but  little  from  those  of  1895  and  1896  for  the  same  class 
of  cases,  which  were,  respectively,  11.7  and  11.2  per  cent.  There 
were,  however,  3  of  the  cases  which  occurred  in  this  class  in  1897 
which  may  properly  be  rejected  from  consideration,  since  the  patient 
was  at  the  point  of  death  in  each  case  at  the  time  of  administration 
of  the  antitoxin.  The  following  terms  were  employed  in  the  returns 
in  describing  these  cases :  **  beyond  help,"  <<  practically  moribund/' 
and  *<past  recovery "  when  first  seen  by  attending  physician.  It 
would,  therefore,  be  proper  to  reject  such  cases  as  being  beyond  the 
power  of  remedial  agencies  of  any  sort. 

JSex.  —  The  number  of  males  in  this  class  was  195,  and  the  deaths 
of  these  were  22,  or  11.3  per  cent.  The  number  of  females  was  232, 
and  the  deaths  of  these  were  22,  or  9.5  per  cent.  The  number  of 
those  whose  sex  was  unknown  or  not  stated  was  17,  and  there  were 
5  deaths  of  these. 

Ages.  —  The  following  table  presents  the  cases  and  fatality  by 
ages :  — 


Agb  Pbbxods. 


Cmm. 


I>«atbs. 


FalBlU7 
(PwCent.) 


From  0  to   2  years, 
From  2  to   5  years, 
From  5  to  10  years, 
Over  10  years,   . 
Age  unknown,  . 


58 

140 

144 

96 

11 

444 


10 
16 
15 
6 
S 
49 


18.8 
11.4 
10.4 
6.8 
18.2 
11.0 
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■0«y  of  Illness  when  Antiioxin  was  first  administered. 

The  cases  and  deaths,  distributed  according  to  the  day  of  illness 
when  antitoxin  was  first  administered  among  this  groap  of  cases,  are 
presented  in  the  following  table  :  — 

Day  oflUness  when  Antitoxin  was  first  administered. 


DAT. 


CaMi. 


DMtht. 


FftUIIty 
(Per  Cent.)* 


First, 


Second, 

Third, 

Fourth, 


Fifth, 


Sixth, . 

Seventh  and  later, 


Unknown, 


108 
98 
65 
27 
17 
8 
18 

128 


444 


7 
6 
4 
8 
8 
8 
2 
16 


49 


6.5 
6.5 
7.3 
29.6 
17.6 
87.5 
15.4 
18.0 


11.0 


nospitals  and  Private  Practice. 

The  fatality  among  the  private  and  hospital  cases  of  this  class  was 
as  follows :  — 


Caiet. 


Deatlu. 


Fatality 
(Per  Cent.). 


Treated  in  hospitals, . 
Treated  in  private  practice, 
Total 


35 
409 


444 


46 


49 


8.6 
11.2 


11.0 


Sequel-e. 

In  this  summary  all  cases  are  considered  together,  those  in  which 
cultures  were  made  and  those  in  which  none  were  made. 
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Eruptions.  —  Urticaria  was  reported  as  occurring  in  130  cases,  of 
varying  severity  and  at  greater  or  less  intervals  from  the  time  of 
administration  of  antitoxin.  In  21  cases  it  was  *^  copious,**  or  gen- 
erally distributed  over  the  body ;  and  in  the  remainder  its  severity 
was  either  *«  slight,"  *•  local"  or  was  not  specified.  It  usually  lasted 
from  two  to  five  days. 

Albuminuria  was  reported  in  152  cases.  In  126  it  was  reported 
as  **  slight,"  or  a  «* trace"  only,  or  the  character  was  not  stated;  in 
26  it  was  severe. 

In  10  cases  rheumatic  pains  and  joint  affections  were  reported. 

In  11  cases  paralysis  of  the  throat  was  reported. 

Two  cases  were  reported  as  being  complicated  with  scarlet-fever 
and  one  with  pneumonia,  the  latter  proving  fatal. 

Opeeations. 

Of  the  foregoing  cases,  there  were  40  in  which  operative  inter- 
ference was  deemed  necessary,  and  of  these  there  were  37  in  which 
intubation  was  performed,  10  of  which  proved  fatal.  One  of  the^ 
was  intubated  on  the  first  day  of  illness,  6  on  the  second,  4  on  the 
third,  4  on  the  fourth,  3  on  the  fifth,  1  on  the  sixth,  1  on  the  eighth, 
and  the  time  was  not  stated  in  17  cases.  In  1  case  intubation  was 
performed  five  times,  the  patient  recovering. 

Tracheotomy  was  performed  in  3  instances,  2  of  which  were  fatal. 

The  Brands  of  Antitoxin  employed. 

Since  this  report  deals  mainly  with  the  antitoxin  produced  and 
offered  for  use  to  the  local  boards  of  health  by  the  State  Board  of 
Health,  it  follows  that  the  returns  received  upon  the  blank  forms 
supplied  by  the  Board  present  the  results  of  its  use.  In  a  few  in- 
stances, however,  returns  were  received  from  parties  who  bad, 
through  inability  to  obtain  the  product  supplied  by  the  Board,  or 
for  other  reasons,  employed  other  brands,  and  in  a  very  few  cases 
two  different  brands  were  used  in  the  treatment  of  single  cases. 

In  the  last  annual  report  a  summary  of  the  statistics  of  fatality 
from  diphtheria  in  certain  other  States  and  countries  was  presented, 
comprising  about  20,000  cases.  Very  much  additional  testimony  of 
the  same  kind  might  be  added  this  year,  the  accumulation  of  which 
all  tends  to  show  the  value  of  diphtheria  antitoxin.     The  publication 


No.  84.]  DIPHTHERIA  ANTITOXIN.  597 

» 

of  such  material 9  however,  is  now  scarcely  necessary,  since  the  med- 
ical profession  as  a  whole  may  be  said  to  have  adopted  the  remedy  as 
one  of  the  most  important  additions  to  the  list  of  therapeutic  agents. 
The  following  statement,  published  in  the  last  annual  report  for 
1896,  applies  equally  to  the  results  of  the  year  1897  ;  — 

It  is  quite  plain  that  a  comparison  of  the  fatality  of  cases  treated  with 
antitoxin  with  the  general  fatality  of  cases  of  diphtheria  previous  to  the  in- 
troduction of  this  therapeutic  agent,  or  even  with  cases  not  treated  with 
antitoxin,  which  occurred  at  the  same  period  with  those  so  treated,  does 
not  do  justice  to  the  merits  of  antitoxin,  for  the  reason  that  such  a  compar- 
ison must  be  made  between  two  groups  or  classes  of  cases  which  are  not 
strictly  comparable,  since  one  contains  a  larger  and  the  other  a  smaller 
percentage  of  severe  cases.  That  is  to  say,  the  general  run  of  cases  treated 
with  antitoxin  by  physicians  in  private  practice,  and  especially  of  those  sent 
to  hospital,  must  necessarily  be  a  selected  class,  in  which  the  percentage  of 
severe  cases  is  greater  than  it  is  in  the  whole  number  of  cases  of  diphtheria 
occurring  or  rcix>rted  in  a  given  community. 

It  has  been  urged,  and  with  some  degree  of  reason,  that  the  diminution  in 
the  fatality  from  diphtheria  is  partly  due  to  the  introduction  of  bacterial 
diagnosis  by  means  of  cultures  from  the  throat,  whereby  mild  cases  of  ill- 
ness are  shown  to  be  cases  of  true  diphtheria  which  would  otherwise  have 
passed  unnoticed.  But  this  statement  is  in  some  measure  offset  by  the  fact 
that  a  considerable  number  of  cases  which  might  have  passed  for  diphtheria 
before  the  days  of  bacterial  diagnosis  are  now  classed  as  '^  negative." 

The  present  report  gives  support  to  the  belief  that  the  value  of  this  argu- 
ment has  been  over-estimated,  since  the  cases  in  which  cultures  were  made 
are  here  separated  from  those  in  which  they  were  omitted,  and  the  fatality 
in  each  group  differs  but  slightly.  This  fact  does  not,  however,  in  the  least 
degree  undervalue  the  importance  of  having  a  careful  diagnosis  made  by 
means  of  cultures  in  each  case,  either  before  the  administration  of  antitoxin, 
or  as  soon  as  possible  after  the  beginning  of  treatment. 

The  most  important  lesson  which  is  taught  by  these  returns  is  the  neces- 
sity of  early  administration  of  the  antitoxin  in  each  and  every  case. 

Out  of  294  cases  in  which  antitoxin  was  administered  on  the  first 
day  of  illness  there  were  only  13  deaths,  or  4.4  per  cent. ;  and  out 
of  711  cases  treated  during  the  first  two  days  of  illness  there  were 
only  46  deaths,  or  6.5  per  cent. ;  while  the  deaths  in  156  cases  in 
which  antitoxin  was  not  employed  until  the  sixth  and  seventh  days 
and  later  were  30,  or  19.2  per  cent.,  the  patients  in  the  former  in- 
stances having  a  chance  of  living  three  times  as  great  as  in  the  latter. 
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General  Summary,  1895,  1896  and  1897. 

Positive  cases  treated  in  tlie  three  years  ending  March  31, 1898,  953 

Cases  in  which  no  bacteriological  examination  was  made,        .  982 

l,93o* 

Deaths  of  these, 207 

Fatality  (per  cent.) , 10.7 

Sexes. 

The  number  of  males  who  were  treated  was  f    •        •        •        •  853 

The  number  of  females  who  were  treated  was  f         .        .        .  1,027 

The  number  whose  sex  was  not  stated  was  f      .        .        .        .  55 

Total, 1,935* 

Deaths  of  males, 96 

Fatality  of  males  (per  cent.}, 11.2 

Deaths  of  females, 101 

Fatality  of  females  (per  cent), 9.8 

Deaths,  sex  not  stated, 10 

Deaths  by  Ages. 


AoB  PnioDs. 


Cmm. 


Deaths. 


FatmUtr 
(Percent.). 


0  to    2  years, 

2  to   6  years,     . 

5  to  10  years, 

Over  10  years,    . 

Age  unknown  or  not  stated, 

Total,  .... 


196 
580 
621 
496 
42 


1,935 


87 
83 
61 
22 

4 


207 


18.9 

14.3 

9.8 

4.4 

9.5 


10.7 


Day  of  Administration, 


Dat. 


Gates. 


Deaths. 


FatalftT 
(Per  Ceoi ). 


First,  . 

Second, 

Third, 

Fourth, 

Fifth,  . 

Sixth, . 

Seventh  and  later. 

Unknown,  . 


294 
417 
313 
238 
101 
59 
97 
354 


13 
33 
26 
36 
15 
12 
18 
50 


4.4 
7.9 
8.3 
15.1 
14.9 
20.4 
18.5 
14.1 


*  In  this  number  (1,936)  99  cases  in  which  a  bacterial  diagnosis  showed  negative  resnlu 
are  not  fncladed,  so  that  the  whole  number  treated  with  antitoxin  of  which  returns  were  made 
to  tbe  Board  was  2,034. 

t  Except  cases  determined  to  be  '*  negative." 
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Diphtheria  Cultures  examined  during  the  Year 

ENDING  March  31, 1898. 


Bacteriologioal  Diagnosis  of  Diphthebia  fob  the  Yeab  end- 
ing Maboh  31,  1898. 

During  the  past  year  bacteriological  examinations  have  been  made 
of  2,204  caltares  from  90  different  towns  and  cities  in  the  State. 
Of  these  caltures,  1,260  were  for  diagnosis  and  944  for  release  from 
quarantine.  The  source  of  these  cultures  in  the  State  and  the  re- 
sults of  the  examinations  are  given  in  the  following  table :  — 


CULTURU  TtXAMlMMD  VOE 

DIAOMOSIS. 

Cnnartf 

Whole 

Flaob. 

Fotittre. 

N«g«tiT6. 

DoQbtnil. 

examined 

for  B«lMM 

from  Qaar- 

mntliie. 

Knmber  of 
Cultures 

Adams,  ...... 

21 

8 

'          10 

89 

Arliogton, 

6 

11 

- 

15 

32 

AtUeborough, 

11 

10 

- 

- 

21 

Ayer, 

1 

— 

- 

•B 

1 

Bedford, 

2 

— 

-. 

— 

2 

Belmont, 

7 

d 

— 

9 

19 

Berlin,    . 

1 

— 

— 

- 

1 

Beverly, 

6 

15 

- 

11 

32 

Boston,  . 

d 

1 

- 

3 

7 

Bradford, 

1 

— 

— 

— 

1 

Brockton, 

1 

d 

. 

» 

4 

Brookfield,     . 

2 

2 

— 

1 

5 

Brookline, 

. 

. 

1 

1 

Cambridge,    . 

2 

— 

1 

3 

Chelmsford,   . 

— 

2 

- 

2 

Chelsea, . 

29 

21 

2 

42 

94 

Cheshire, 

1 

> 

— 

2 

Clinton,  . 

4 

2 

5 

18 

Cohasset, 

1 

— 

4 

11 

Danvers, 

18 

21 

. 

50 

89 

Dedham, 

^ 

— 

- 

1 

Douglas, 

1 

- 

1 

3 

Dover,    . 

— 

— 

- 

1 

East  Bridgewater, 

1 

- 

- 

2 

Everett, . 

53 

49 

« 

225 

327 

Fairhaven, 

4 

2 

— 

— 

6 

Fitchburg, 

54 

88 

- 

121 

213 

Hanover, 

*" 

S 

^" 

1 

3 
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Cdlturbs  bzamivkd  foi 

DlAOMOSIS. 

Cnltnres 
ezAiniiied 
for  UeleaM 

Wbole 

Placi. 

Nnmbrrof 

PotltlTe. 

KegmtlT«. 

Donbtftil. 

from  Quar- 
antine. 

1 

Cnitnrea 
examlnad. 

Hardwick, 

1 

1 

^ 

s 

Harvard, 

-i 

1 

1 

_ 

2 

Haverhill, 

9 

15 

-. 

1 

25 

Hingham, 

10 

12 

— . 

54 

76 

Holbrook, 

2 

• 

^ 

— 

2 

Hull,       . 

1 

2 

1 

1 

4 

Hyde  Park,    . 

2 

10 

-. 

31 

43 

Ipswich, 

2 

- 

— 

— 

2 

I^ancaster, 

1 

• 

~ 

.     ~ 

1 

Lawrence, 

3 

6 

_ 

^ 

8 

Leominster,    . 

1 

8 

— 

— 

4 

Lexington,     . 
Lvnnneld, 
^lalden. . 

2 

2 

. 

1 

5 

— 

1 

~ 

1                  ^ 

1 

6 

9 

8 

.    7 

25 

Mansfield, 

2 

1 

^ 

'           1 

4 

Marblehead.  . 

1 

7 

— 

1 

9 

Marlborough, 

- 

4 

— 

- 

4 

Marshfield,     . 

• 

1 

.. 

1 

Maynard, 

6 

4 

1 

— 

11 

Medfield, 

2 

5 

— 

4 

11 

Melrose, 

~ 

1 

1 

2 

Middleborough, 

2 

1 

— 

1          — 

8 

Milford, . 

1 

1 

— 

__ 
[ 

2 

Milton,  . 

5 

12 

. 

82 

49 

Monson, . 

1 

2 

~ 

.. 

3 

Kew  Bedford, 

29 

46 

2 

56 

133 

Newbury  port, 

17 

25 

— 

4 

46 

Newton, . 

1 

— 

- 

1 

1 

North  Adams, 

16 

18 

^ 

45 

74 

North  Attleboroug 

h. 

4 

8 

2 

5 

14 

North  Brookfield, 

1 

• 

— 

1 

S 

Norton,  . 

4 

1 

— 

^ 

5 

Peabody, 

18 

5 

2 

8 

28 

Pittsfield, 

8 

1 

— 

5 

9 

Quincy,  . 

2 

5 

— 

1 

8 

Reading. 

2 

1 

- 

— 

3 

Kockland, 

2 

5 

1 

2 

10 

Rowley, . 

8 

— 

1 

- 

4 

Salem,    . 

- 

1 

— 

1 

2 

Somerville,    . 

48 

57 

4 

29 

133 

South  Acton,  . 

— 

1 

— 

1          ~ 

1 

Southborough, 

6 

5 

- 

1 

12 

South  Weymouth, . 

— 

4 

- 

■■ 

4 

Spencer, 

1 

1 

- 

^ 

2 

Sterling, 

2 

- 

- 

1          _ 

2 

Stoneham, 

8 

1 

1 

1 

6 

Taunton, 

— 

8 

2 

2 

12 

Tewksbury,   . 

8 

88 

- 

— 

41 

Wakefield,     . 

7 

9 

- 

1 

17 

Ware,     . 

3 

1 

- 

- 

4 

Warren. . 

8 

9 

— 

18 

35 

W^atertown,    . 

28 

24 

1 

64 

117 

Westborough, 

1 

- 

-    1 

- 

1 

West  Boylston,       .... 

"" 

•" 

1 

' 

2 
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CULTUBU  BXAMIirBD  VOB 
DIAOH08I8. 

CaltnrM 

ezamtned 

for  Release 

from  Qoar- 

antlne. 

Whole     • 

Flags. 

Poaltive. 

17egative. 

DoabtfU. 

Nomber  of 

Caltaree 

examined. 

West  Brookfic 

Westford, 

Williannstown 

Winchendon, 

Winchester, 

Winthrop, 

Wobiim, 

Wrentham, 

ad, 

1               1 
»               t 

3 

9 
84 

13 

1 

2 

1 

11 

30 
4 
8 

1 
1 

2 

67 

3 
2 

1 

21 

181 

5 
23 

1 

State, 

1               i 

« 

1 

1 

671 

655 

34 

944 

2,204 

The  Relation  of  Clinical  to  Bacteriological  Diagnosis. 

Id  the  two  following  tables  is  given  a  comparison  of  the  clinical 
and  bacteriological  diagnoses  of  all  cases  examined  for  diagnosis 
during  the  two  years  ending  March  31,  1897,  and  March  31,  1898, 
respectively. 

In  the  clinical  diagnoses,  only  unqualified  statements  of  diphtheria 
or  non-diphtheria  are  included  as  positive  or  negative  diagnoses,  all 
qualified  statements  being  classed  as  doubtful.  In  the  bacteriological 
diagnoses  cultures  showing  excessive  dryness  of  the  culture  medium, 
contamination  or  scantiness  of  growth  are  considered  doubtful  and 
excluded  in  calculating  percentages.  In  negative  laryngeal  cases 
with  a  positive  clinical  diagnosis  a  second  culture  was  always  re- 
quested. The  possibility  of  error  in  the  bacteriological  diagnosis  is 
thus  reduced  to  a  minimum. 

In  these  tables  an  attempt  is  made  to  show  the  true  value  of  the 
bacteriological  diagnosis  to  the  physician  and  to  the  public  health,  both 
in  deciding  doubtful  cases  and  in  controlling  the  clinical  diagnosis. 


For  the  Year  ending  March  31, 1897, 


Bactkkiolooigal  Diaohosis. 

Percentage 

Clinical  Diaokosis. 

Positive. 

Negative. 

Doubtful. 

of  Error 
tn  Clinical 
Diagnosta. 

Positive,  356  cases 

Negative,  140  cases, 
Doubtfiil,  177  cases. 
Not  given,  205  cases, 

-- 

239 
27 
70 

109 

115 

108 

104 

91 

2 
5 
3 
5 

82.4 
19.2 
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For  the  Year  ending  March  31, 1898. 


Baotbuolooioal  DuosoaiB. 

PcrcratsfB 

CUVXCAL  DlAOSOBIt. 

PotitlTe. 

N«atlTe. 

DoabtAiL 

of  Emr 
In  Clinical 
DiMWMia. 

Positdve,  502  cases, .... 
Negative,  281  eases, 
Doubtful,  241  eases. 
Not  stateid,  261  cases,     . 

888 
57 
97 

108 

156 
176 

187 
148 

8 

6 

7 

10 

81.5 
24.4 

Persistence  op  Diphtheria  Baoilli  in  the  Throats  of  Patients 

conyalesoent  from  difhtheria. 

Here  are  included  only  cases  in  which  cultures  were  made  at  fre- 
quent intervals  until  a  negative  result  was  obtained.  The  time  of 
persistence  is  given  from  the  date  of  the  earliest  symptoms  of  disease. 

Bacilli  were  last  found,  — 

At  the  end  of  1    week  in 3  cases. 

At  the  end  of  li  weeks  in 9  ** 

At  the  end  of  2   weeks  in 18  ** 

At  the  end  of   2!|  weeks  in 26  ** 

At  the  end  of  8    weeks  in 84  " 

At  the  end  of  Si  weeks  in 13  " 

At  the  end  of   4   weeks  in .  25  ** 

At  the  end  of  4j|  weeks  in 14  ^ 

At  the  end  of   5    weeks  in 7  '* 

At  the  end  of  5!|  weeks  in 8  '' 

At  the  end  of   6    weeks  in 9  '* 

At  the  end  oi   61  weeks  in 1  " 

At  the  end  of   7    weeks  in 5  " 

At  the  end  of   H  weeks  in 1  ^ 

At  the  end  of   8    weeks  in 8  " 

At  the  end  of   9    weeks  in 1  " 

At  the  end  of   9i  weeks  in 1  ** 

At  the  end  of  Hi  weeks  in 2  " 

At  the  end  of  18    weeks  in 2  "" 

At  the  end  of  21    weeks  in 1  ** 

Average, •        .        •        8.95  weeks. 


In  the  foregoing  table  the  period  given  is  calculated  only 
to  the  date  when  the  bacilli  were  last  found.  Since  cultures 
were  rarely  made  oftener  than   once  a  week   and  often  only  at 
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longer  intervals,  the  length  of  time  given  falls  below  the  actual 
length  of  time  during  which  bacilli  were  present  in  the  throat  of  the 
patient. 

This  average  of  four  weeks  for  the  persistence  of  virulent  diph- 
theria bacilli  in  the  throats  of  convalescent  patients,  and  their 
occasional  persistence  for  several  months  after  complete  recovery  make 
it  evident  that  the  bacteriological  examination  of  cultures  before 
release  from  quarantine  is  as  important  to  the  public  health  as  the 
examination  made  for  diagnosis  of  the  disease.* 

•  For  inTeitigacioBS  on  the  Timlence  of  bacilli  persisting  in  the  throat  after  recoYery,  see 
the  Twenty-eighth  Annual  Report  for  1898,  p.  651. 
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EXAMINATIONS  OF  SPUTUM  AND  OTHER  MATERIAL 
SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


The  examinations  of  material  for  suspected  tuberculosis,  which 
were  begun  in  1896,  have  been  continued  throughout  1897,  and  the 
whole  number  of  specimens  examined  was  nearly  twice  as  great  as 
that  of  the  previous  year,  although  it  was  not  large  in  either  year. 
This  department  of  the  work  of  the  bacteriological  laboratory  has 
proved  very  useful  as  a  means  of  diagnosis  and  of  confirming  clini- 
cal observations,  and  rendering  the  service  of  the  attending  physician 
more  certain  and  more  satisfactory. 

Suitable  packages  are  furnished  by  the  Board  for  transmitting  the 
sputum  or  other  material.  The  experience  of  the  past  year  renders 
it  imperative  that  certain  points  should  be  observed  by  all  who  avail 
themselves  of  the  facilities  which  the  Board  furnishes. 

1.  The  blank  forms  which  accompany  the  specimens  should  be 
filled  carefully,  and  each  inquiry  answered  as  far  as  possible. 

2.  No  sputum  or  other  infectious  material  should  be  sent  by  mail. 
Samples  sent  by  mail  subject  the  sender  to  a  heavy  penalty. 

3.  The  greatest  care  should  be  taken  that  the  contents  of  the 
bottles  cannot  possibly  leak  oiit. 

If  the  foregoing  directions  are  not  complied  with,  the  specimens 
will  be  rejected,  and  will  not  be  examined. 

The  following  tables  present  the  results  of  examination  of  sputum 
and  other  material  forwarded  to  the  Board  from  different  cities  and 
towns  for  the  purpose  of  determining  the  presence  or  absence  of  the 
bacilli  of  tuberculosis. 

The  whole  number  of  specimens  examined  was  236,  and  the  results 
were  as  follows:  — 
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Tabular  Statement  of  Examinations  made  by  the  Board  for  determining  the 
Presence  or  Absence  of  the  BaeiUi  of  Tuberculosis  in  Sputum  or  Other  Material 
presented  for  Such  Examination, 


IS 

Males. 

rSMALU. 

Six  mot  Stated. 

TOMTH. 

• 

• 

■ 

Negative. 

1 
1 

i 

Adams,     ..... 

16 

2 

4 

6 

1 

4 

Arlington, 

8 

— 

8 

~ 

— 

. 

«. 

Attleboroagh,  . 
Boston,     . 

5 
5 

2 

1 

1 

1 
3 

1 

- 

1 

Brockton, . 

8 

3 

1 

1 

1 

1 

1 

Boylston, , 
PBryantville],  . 
Brookfield, 

2 

1 
S 

1 
1 

: 

1 
1 

1 

1 

: 

*^ 

Braintree, 

1 

1 

• 

— 

« 

mm 

.. 

Bradford, . 

4 

-m 

1 

-. 

2 

1 

. 

Beverly,  . 
Canton,     . 

1 
1 

— 

1 

1 

— 

— 

— 

Cambridge, 
Chelsea,   . 

8 
6 

— 

8 
2 

1 

4 

4 

— 

— 

Clinton,    . 

1 

-> 

~ 

- 

1    ! 

• 

mm 

Danvers,  . 

9 

8 

2 

2 

2 

. 

mm 

Dedham,  . 

1 

~ 

.. 

1 

— 

— 

• 

Everett,    . 

12 

2 

2 

6 

3 

— 

mm 

Fairhaven, 

8 

— 

1 

— 

2 

— 

mm 

Franklin, . 

2 

1 

— 

. 

1 

— 

• 

Framingham,  . 

6 

8 

2 

— 

1 

. 

« 

Foxborough,    . 
Hoi  brook, 

3 
8 

1 

1 

1 
1 

1 
1 

— 

— 

Hanover,  . 

1 

-. 

1 

. 

— 

. 

« 

Haverhill, 

6 

1 

^ 

2 

2 

«. 

. 

Hyde  Park, 

1 

- 

- 

1 

- 

- 

- 

Lvnn, 

>iarlborough,  . 
Maiden,    . 

1 

— 

— 

— 

1 

-. 

. 

6 
2 

2 

1 
1 

2 
1 

- 

- 

1 

Medford,  . 

1 

1 

-. 

. 

. 

. 

. 

Newton,   . 

1 

-. 

— 

— 

1 

. 

. 

Norwood,. 

2 

. 

— 

1 

1 

. 

. 

New  Bedford, 

41 

9 

10 

11 

10 

. 

1 

Petersham, 

2 

— 

1 

- 

1 

-. 

. 

Quincy,    . 
Kockland, 

2 
15 

1 
5 

6 

2 

1 
8 

— 

— 

Reading,  . 
Stoneham, 

1 
2 

— 

1 

— 

1 
1 

- 

- 

Somerville, 

4 

2 

. 

• 

2 

. 

mm 

Spencer,  . 

3 

1 

-. 

2 

.-. 

.. 

m. 

Taunton,  . 

1 

— 

- 

— 

1 

m. 

mm 

Warren,   . 

2 

1 

1 

-. 

. 

mm. 

. 

Wakefield, 

1 

— 

1 

.- 

. 

^ 

. 

Watertown, 

8 

2 

2 

i 

2 

mm 

. 

Weymouth, 

7 

1 

1 

"" 

2 

2 

1 
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Tabular  Statement  <f  Examinations  made  by  the  Board  for  deUrmining  the 
Presence  or  Absence  of  the  BaciUi  of  Tuberculosis  in  Sputum  or  Other  MaU- 
rial  presented  for  Such  Examination — Concluded. 


M 

o    . 

Malss. 

Sbx  hot  Statba. 

^"S 

TOWH. 

S| 

• 

■ 

> 

■ 

• 

■ 

© 

* 

1^ 

1 

I 

1 

1 

1 

3 

1 

Winchester,     .... 

6 

1 

1 

Woburn, 

5 

1 

2 

1 

— 

— 

Wrentham,       .... 

1 

• 

. 

. 

— 

— 

Westford,         .... 

6 

1 

2 

2 

— 

.. 

Winthrop,        .... 

2 

1 

■^ 

- 

— 

• 

Winchendon,    .... 

8 

- 

- 

1 

1 

- 

Total,        .... 

286 

50 

54 

54 

68 

5 

5 

Distribution  by  Ages, 


NnQibw 

ofCaMt 

Examined. 


PosIUt*. 


NcgstiT'k 


Between  age  of  1-10, 
Between  age  of  10-20, 
Between  age  of  20-30, 
Between  age  of  30-40, 
Between  age  of  40-50, 
Between  age  of  50-60, 
Between  age  of  60-70, 
Between  age  of  70-80, 
Age  not  stated,  . 

Total,  . 


8 
22 
78 
54 
84 
14 
9 
5 
17 


286 


8 

46 

23 

13 

6 

2 

1 

8 


107 


8 

14 

27 

81 

21 

8 

7 

4 

9 


129 


Distribution  by 

Sexes, 

ToUl. 

MateB. 

Fcmalea. 

Sex  not 
Stated. 

Number  of  cases  examined  (positiye), 
Number  of  cases  examined  (negative). 

109 
127 

50 
54 

54 

68 

5 
5 

.    9.S<^ 
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Summary  of  the  Two  Yeaes  ending  Margh  31,  1898. 

Sexes.  —  The  total  namber  examined  in  the  two  years  was  360, 
and  of  these,  157  were  males,  180  were  females  and  the  sex  of  23 
was  not  stated. 

Ages.  —  Of  the  whole  number  examined  43  were  under  twenty 
years  of  age;  235,  or  75.6  per  cent,  of  those  whose  ages  were 
known,  were  between  twenty  and  fifty  years,  and  33  were  over  fifty. 

Of  the  specimens  from  persons  who  were  under  thirty  years  of 
age,  51.3  per  cent,  contained  the  bacilli  of  tuberculosis,  and  of  those 
from  persons  who  were  over  thirty  only  41.6  per  cent,  contained 
such  bacilli. 
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MALARIA. 


The  facilities  offered  to  the  physicians  of  the  State  in  the  diagnosis 
of  malaria  have  been  continued  during  the  present  year.  In  all,  74 
sets  of  blood  films  were  received  for  examination.  Dedacting  2, 
which  were  so  poorly  prepared  as  to  be  unfit  for  microscopic  exam- 
ination, there  remain  72.  In  32  of  these,  or  44  per  cent.,  the 
malarial  parasite  was  found.  The  distribution  throughout  the  State 
is  given  in  the  following  table  :  — 


Towns. 

Number 

of 
Padonts. 

POSltlTS. 

Negatlre. 

Towns. 

Kamber 

of 
FaUenU. 

FosiUve. 

KccatlTt. 

Ashland,    . 
BiUerica,    . 
Boston,      • 
Boylston,  • 
Clinton,     . 
Dorchester, 
Btrerett,     . 
Hyde  Park,       . 
Lowell, 

1 

5 

1 

•• 

4 

North  Adams, 
Northborongh, 
Sooth  Berlin,  . 
Sonthborongh, 
Uxbridge, 
Welleeley  Farms,  . 
Wlnehester,     . 
Winthrop, 
Wobnni,  . 
Total, 

1 
1 
S 
8 

SI 

1 
1 
1 
1 

2 

4 
13 

1 

1 

I 
1 

4 
18 

.• 
1 

Marlborough,    . 
Mattapan,  . 

72 

82 

40 

*  Donbtfnl. 


So  far  as  can  be  learned  from  the  blood  films,  the  tertian  parasite 
is  the  only  one  which  has  thus  far  invaded  the  State.  Crescents 
belonging  to  the  irregular  (sestivo-autumnal)  type  have  not  been 
seen  since  the  beginning  of  the  work.  A  certain  amount  of  doubt 
must  necessarily  rest  upon  this  generalization,  as  a  single  examina- 
tion of  the  blood  cannot  be  definitely  relied  upon  to  determine  the 
character  of  the  parasite. 
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The  large  proportion  of  cases  in  which  the  parasite  was  not  de- 
tected is  due  to  the  causes  mentioned  in  the  last  report.  In  some 
of  the  presumably  malarial  cases  in  which  parasites  were  not  found 
quinine  had  been  administered  before  the  films  were  made.  In  a 
considerable  number  of  cases  the  sender  was  himself  not  inclined  to 
regard  the  case  as  one  of  malaria,  but  hoped  to  get  some  light  from 
the  microscopical  examination  of  the  blood.  In  several  instances 
there  was  doubt  between  typhoid  and  malaria.  No  information  was 
receired,  however,  concerning  the  subsequent  course  of  the  disease. 

Owing  to  the  generally  meagre  information  at  our  disposal,  an 
analysis  of  the  cases  would  be  profitless  at  the  present  time.  We 
strongly  urge  physicians  living  in  regions  where  malaria  is  prevalent 
to  carry  with  them  the  small  cases  containing  cover-slips  provided 
by  the  Board,  so  that  the  films  may  be  prepared  at  the  very  outset, 
before  any  quinine  is  given.  This  precaution  would  probably  ensure 
more  accurate  diagnoses  than  are  now  possible. 
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STATISTICAL  SUMMARIES  OF  DISEASE  AND  MORTALITY. 


The  statistical  iDformation  received  by  the  Board  during  each  year, 
either  through  the  medium  of  volantary  returns  or  in  consequence 
of  legal  requirements,  has,  in  the  last  three  reports  of  the  Board, 
been  presented  under  four  different  heads  or  groups,  which  were 
summarized  and  defined  in  the  last  report  as  follows :  — 

1.  The  Weekly  Mortality  Returns, — These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  office  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  are  voluntary, 
and  serve  principally  to  show  the  seasonal  prevalence  of  each  of  the  chief 
infectious  diseases,  and  the  mortality  of  children  under  five  years  old  in 
weekly  periods.  This  series  of  statistics  has  been  continued  by  the  Board 
for  more  than  twenty  years,  and  has  been  published  as  a  summary  for  fif- 
teen years. 

2.  The  Reports  of  Certain  Infectious  Diseases^  —  Diphtheria  and  Croup, 
Scarlet-fever^  Typhoid  Fever  and  Measles^ — These  are  obtained  from  the 
annual  reports  of  local  boards  of  health  for  the  year  1897,  which  are  for- 
warded to  the  State  Board  from  cities  and  towns.  By  comparing  the  num- 
bers of  reported  cases  with  the  reported  deaths,  the  mean  fatality  of  each 
disease  in  the  places  from  which  the  reports  are  made  is  obtained  with  a 
reasonable  degree  of  accuracy. 

3.  Reports  of  Cities  and  Toums^  made  under  the  Provisions  of  Chapter 
302  of  the  Acts  of  1893,  — By  this  act  each  local  board  of  health  is  required 
to  report  to  the  State  Board  every  case  of  **  disease  dangerous  to  the  pub- 
lic health  "  which  is  reported  to  the  local  board.  A  digest  of  these  reports 
is  presented  in  summary  No.  III. 

4.  Reports  made  under  tlie  Provisions  of  Chapter  218  of  the  Acts  of 
1894.  — The  full  reports  of  deaths  occurring  in  each  city  and  town  having 
over  5,000  inhabitants  comprise  another  series  of  returns,  which  are  sum- 
marized in  No.  IV.  These  reports  are  made  under  the  requirements  of  the 
following  statute :  — 

[AoTS  OP  1894,  Chapter  218,  SEcnoM  3.] 

<*  In  each  city  and  town  having  a  population  of  more  than  five  thousand 
inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 
board  shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of 
the  deaths  in  such  town  to  the  State  Board  of  Health.  The  form  of  such 
reports  shall  be  prescribed  and  furnished  by  the  State  Board  of  Health." 
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Summary  op  the  Weekly  Mortality  Reports  from 

Cities  and  Towns. 

The  following  summary  comprises  the  returns  of  deaths  made  at 
the  end  of  each  week  by  the  town  clerks,  city  registrars  and  other 
officials  having  in  charge  the  vital  statistics  of  cities  and  towns. 

These  returns  are  compiled  each  week  and  published  as  a  balletio, 
one  copy  of  which  is  sent  to  the  registering  officer  of  each  city  and 
town  in  the  State.  These  reports  are  necessarily  incomplete,  since 
they  are  voluntary,  and  comprise  the  mortality  statistics  of  a  part  of 
the  population  only,  the  reporting  places  being  chiefly  the  cities  and 
larger  towns.  The  value  of  the  weekly  mortality  returns  consists 
very  largely  in  the  fact  that  they  constitute  a  continuous  history  of 
the  prevalence  of  the  principal  infectious  diseases  throughout  the 
State,  so  far  as  can  be  learned  from  the  mortality  which  they  cause. 

In  connection  with  the  results  of  the  information  obtained  as  a 
consequence  of  the  enactment  of  chapter  302  of  the  Acts  of  1893, 
these  weekly  mortality  reports  furnish  to  the  Board  an  important 
index  of  the  health  of  the  people,  as  influenced  by  the  prevalence  of 
epidemic  diseases  at  different  seasons  of  the  year.  The  estimated 
population  of  the  cities  and  towns  contributing  to  the  returns  of 
1897  was  about  1,533,700,  or  about  three-fifths  of  the  total  popu- 
lation. 
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The  data  embraced  in  this  summary  are  the  following :  — 

Average  height  of  barometer  for  each  week. 

Mean  maximum  temperature. 

Mean  minimum  temperature. 

Rainfall  expressed  in  inches. 

Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  infectious  diseases. 

Deaths  from  consumption. 

Deaths  from  acute  lung  diseases. 

Deaths  from  typhoid  fever. 

Deaths  from  diarrhoeal  diseases. 

Deaths  from  scarlet-fever. 

Deaths  from  measles. 

Deaths  from  diphtheria  and  croup. 

Deaths  from  puerperal  fever. 

Deaths  from  whooping-cough. 

Deaths  from  malarial  fever. 

Deaths  from  small-pox. 

Deaths  from  erysipelas. 

Deaths  from  cerebro-spinal  meningitis. 

The  following  table  contains  a  summary  of  the  statistics  compiled 
from  these  weekly  returns  of  mortality :  — 
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Total  Deaths. 

The  whole  number  of  deaths  reported  for  the  year  1897  from  the 
cities  and  towns  contributing  to  these  reports  was  28,987,  and  the 
average  number  per  week  was  557.  The  whole  number  was  less  by 
ly815  than  the  number  reported  from  the  same  towns  in  1896,  and 
only  9  more  than  the  number  reported  in  1895.  The  greatest  num- 
ber of  deaths  reported  in  a  single  week  was  700,  in  the  week  ending 
March  13 ;  the  least  number  was  433,  in  the  week  ending  December 
18.  The  weekly  average  number  of  deaths  reported  for  each  month 
was  as  follows :  — 


Jannary, •       .  '  648 

February, .  804 

March, .  882 

April, 802 

May, 658 

Jane, 496 


July 687 

August,  •••.....  8S1 

September, 573 

October, 614 

November, 478 

December 


The  percentages  of  mortality  in  each  of  the  four  quarters  of  the 
year  were  as  follows :  — 


All  Aobs. 

A»KS  01IDBB  6  TBAML 

Numbers. 

Peroentafes. 

Peicentifss. 

First  quarter,     ....... 

Second  quarter,        ... 

Third  quarter 

Fourth  quarter 

7,132 
7,170 
7,84T 
8,829 

34.80 
24.77 
27.07 
28.58 

2,M7 
2,242 
8,714 
2,208 

90.80 
21.82 
38.14 
Sl.U 

28,987 

100.00 

10,2n 

100.00 

Deaths  undeb  Five  Years  of  Agb. 

• 

The  reported  number  of  deaths  of  children  under  five  years  of  age 
was  10,277.  This  was  less  than  the  number  reported  in  1896  by 
700y  but  greater  than  that  of  1895  by  163.  The  average  weekly 
number  was  197.  The  greatest  number  reported  in  one  week  was 
372,  in  the  week  ending  July  31,  and  the  least  number  was  106,  in 
the  week  ending  December  4.  The  ratio  of  the  deaths  of  this  class 
to  the  total  reported  mortality  was  35.4  per  cent.  The  average 
weekly  number  of  deaths  of  children  under  five  years  of  age  by 
months  was  as  follows  :  — 

January, 182  July, 

February,        .......  178  August, 

March 180  September, •       . 

AprU, 184  Oetober, 

May 184  November, 150 

June,       •       •       • 148  December,      ••••••.      lU 
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The  months  having  the  greatest  number  of  deaths  of  children 
under  five  years  of  age  were  July,  August  and  September,  and  those 
having  the  least  number  were  January,  June  and  November. 

Consumption. 

The  number  of  reported  deaths  from  consumption  was  3,022. 
This  number  was  less  than  those  reported  in  1896  by  221,  and  less 
than  those  of  1895  by  97.  The  weekly  average,  was  58.  The 
greatest  number  of  deaths  reported  from  this  cause  in  a  single  week 
was  81,  in  the  week  ending  January  16,  and  the  least  number  was 
45,  in  the  weeks  ending  July  24,  August  7  and  September  4.  The 
average  weekly  number  of  reported  deaths  from  this  cause  in  each 
month  was  as  follows  :  — 


January, 

Februaryi 

March, 

April, 

May,. 

Juna, 


M 
05 
«6 
64 
82 
67 


July,  . 
Angnst,  . 
September, 
October,  . 
November, 
December, 


«1 
61 
62 
64 
60 
66 


The  following  table  presents  the  variations  from  the  weekly  aver- 
age number  of  deaths  from  this  cause  for  the  past  five  years  :  — 


1804. 

1S»6. 

1806. 

18»7. 

18IM. 

1896. 

1866. 

1867. 

Jannary,  . 

+10 

-4 

+1 

+« 

July,       • 

- 

-0 

—1 

+3 

February, . 

+7 

+" 

+8 

+T 

Anguat,  . 

-4 

-18 

+10 

-7 

March, 

+» 

+16 

-1 

+7 

September,     . 

-a 

—7 

—7 

-6 

April,        .       .       . 

-1 

+4 

+21 

+« 

October,  . 

—6 

-1 

-6 

-4 

May 

—7 

- 

+2 

+4 

November, 

-7 

-1 

—10 

+2 

Jane, 

—1 

+2 

+1 

-1 

December,      . 

+« 

-^ 

-» 

-» 

The  ratio  of  reported  deaths  from  consumption  to  the  mortality 
reported  from  all  causes  was  104.2,  while  that  of  previous  years 
was  as  follows  :  — 


1888,   . 184.2 

1889, 126.0 

1890 180.0 

1801, 116.6 

1802. HI. 8 


1808, 106.6 

1804, 111.8 

1806, 107.7 

1806, 106.8 

1807, 104.2 


The  ratio  to  the  reported  living  population  in  1897  was  1.97  per 
1,000,  as  compared  with  2.19  in  1896. 
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Acute  Lung  Diseases. 

The  number  of  reported  deaths  from  acute  lung  diseases  (bron- 
chitis, pneumonia,  pleurisy  and  asthma)  during  the  year  was  3,732, 
and  the  weekly  average  was  72.  The  greatest  number  of  deaths 
reported  from  this  group  of  causes  in  a  single  week  was  160,  in  the 
week  ending  March  13,  and  the  least  number  was  18,  in  the  week 
ending  August  7.  The  average  weekly  number  of  reported  deaths 
from  these  causes  for  each  month  was  as  follows :  — 


January, 94 

February 110 

March, 184 

April, Ill 

May, 78 

Juoa, 64 


July, . 
August,  . 
September, 
October,  • 
November, 
Deoember, 


19 

» 
U 

08 


The  months  having  the  greatest  number  of  reported  deaths  from 
these  causes  were  February  and  March,  and  those  having  the  least 
number  were  July  and  August.  The  ratio  of  reported  deaths  from 
acute  lung  diseases  to  the  reported  mortality  from  all  causes  was 
128.7  per  1,000.  The  estimated  death-rate  per  1,000  of  the  report- 
ing population  from  these  causes  was  2.43,  as  compared  with  2.67  in 
1896. 

Typhoid  Fever. 

The  total  number  of  reported  deaths  from  this  cause  in  1897  was 
402,  and  the  average  weekly  number  was  8.  The  greatest  number 
reported  in  any  single  week  from  this  cause  was  17,  in  the  weeks 
ending  August  28  and  December  25,  and  there  were  no  deaths  re- 
ported from  typhoid  fever  for  the  week  ending  June  12.  The  aver- 
age weekly  number  of  deaths  reported  from  this  cause  for  each 
month  was  as  follows  :  — 


January, 8 

February, 5 

March 6 

April,. 8 

May, 8 

June, 4 


Jaly, 4 

August, M 

September, u 

October, lo 

November,.       .......  IS 

Deoember, 9 


The  months  having  the  least  number  of  deaths  from  this  cause 
were  May  and  June,  and  those  having  the  greatest  number  were 
September  and  October.  The  ratio  of  reported  deaths  from  typhoid 
fever  to  the  reported  mortality  from  all  causes  was  14.2  per  1,000, 
and  the  ratio  to  the  reporting  population  was  .26  per  1,000,  as  com- 
pared with  .30  in  the  previous  year. 
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Diphtheria  and  Croup. 

The  total  number  of  reported  deaths  from  diphtheria  and  croup  in 
1897  was  922,  and  the  average  number  in  each  week  was  18.  The 
greatest  number  reported  in  a  single  week  from  these  combined 
causes  was  38,  in  the  week  ending  January  9,  and  the  least  number 
was  4,  in  the  week  ending  September  11.  The  average  number  of 
reported  deaths  from  these  causes  for  each  month  was  as  follows  :  — 


Januuy, 80 

FebrnAiy, 34 

March 20 

April, 22 

May, 22 

Jane, U 


Jaly, 14 

Anguat,       ........     10 

September, 12 

October 18 

November, .17 

December, 9 


The  ratio  of  deaths  from  diphtheria  and  croup  to  the  reported 
mortality  from  all  causes  was  31.8  per  1,000,  and  the  death-rate  for 
the  reporting  population  was  .60  per  1,000,  as  compared  with  .83 
in  the  previous  year. 

Scarlet-fever. 

The  reported  deaths  from  scarlet-fever  in  1897  were  231.  The 
greatest  number  reported  from  this  cause  in  a  single  week  was  15, 
in  the  week  ending  May  1.  There  were  five  weeks  in  which  no 
deaths  from  scarlet-fever  were  reported.  The  average  weekly  num- 
ber reported  in  each  month  was  as  follows :  — 


Jaonary,     ..••....  6 

February 4 

March,        . 0 

April 7 

May 10 

Jane,  •.••...••  6 


July. 4 

Augast, 2 

September 3 

Oetober 1 

November, .2 

December, 2 


The  ratio  of  deaths  from  this  cause  to  the  reported  deaths  from  all 
causes  was  7.97  per  1,000,  and  the  death-rate  of  the  reporting  popu- 
lation from  this  cause  was  .15  per  1,000,  as  compared  with  .13  in 
the  previous  year. 

DiABRHCEAL  DISEASES. 

The  diseases  included  in  this  group  are  diarrhoea,  dysentery, 
cholera  morbus  and  cholera  infantum.  From  these  causes  combined 
the  number  of  deaths  reported  in  1897  was  2,307,  and  the  weekly 
average  number  was  44.  The  greatest  number  reported  in  a  single 
week  was  211,  in  the  week  ending  August  14,  and  the  least  number 
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was  2,  in  the  weeks  ending  February  13  and  April  3.  The  average 
weekly  number  of  reported  deaths  from  these  causes  in  each  month 
was  as  follows :  — 


JaDuary 7 

February, 8 

March, 0 

iLprll 5 

May 6 

June, 16 


July, ISS 

August, IM 

September 99 

October, tf 

November 8 

December 6 


The  months  having  the  greatest  number  of  reported  deaths  from 
these  causes  in  1897  were  July,  August  and  September,  and  those 
having  the  least  were  February,  April  and  December. 

The  deaths  from  these  causes  in  the  third  quarter  of  the  year  con- 
stituted 79.4  per  cent,  of  the  number  of  deaths  from  the  same  causes 
for  the  entire  year.  The  ratio  of  the  reported  deaths  to  the  reported 
mortality  from  all  causes  was  79.6  per  1,000,  and  the  death-rate  of 
reporting  population  from  these  causes  was  1.50,  as  compared  with 
1.84  in  1896. 

CEREBRO-SPmAL  MENINGITIS. 

The  total  number  of  reported  deaths  from  this  cause  was  463,  and 
the  weekly  average  was  9.  The  greatest  number  reported  in  any 
week  from  this  cause  was  28,  in  the  week  ending  May  22,  and  the 
least  number  was  1,  in  the  weeks  ending  December  18  and  January 
1.  The  average  weekly  number  of  deaths  reported  from  this  cause 
tor  each  month  was  as  follows :  — 


January, 6 

February 7 

Maroh, 6 

April, 14 

May 22 

June, 12 


July,   . 
August, 
September, 
October, 
November, . 
Deoember, . 


10 


The  months  having  the  greatest  number  of  reported  deaths  from 
this  cause  were  April  and  May,  and  those  having  the  least  were 
October  and  December.  The  ratio  of  reported  deaths  from  cerebro- 
spinal meningitis  to  the  reported  mortality  from  all  causes  was  15.9 
per  1,000,  and  the  ratio  to  the  reporting  population  was  .30  per 
1,000,  or  twice  as  great  as  that  of  the  previous  year.  The  deaths 
from  this  cause  which  were  reported  in  the  three  months  of  April, 
May  and  June  constituted  nearly  50  per  cent,  of  the  whole  number 
reported  during  the  year. 
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WHOOPIXG-GOUGH9    Malarial   Feyeb,    Ertsifelas,    Puerperal 

Fbyer  and  Small-pox. 

The  essential  statistics  relating  to  these  five  diseases  are  embraced 
in  the  following  table :  — 


Total  DMths 
Baported. 


Wwkly 
▲vcfaget. 


Batloper 

1,000  of  ToUl 

Reported 

D«atlM. 


B«4iop«r 

1,000  of 

Beporttnf 

PopnlAtton. 


Whooplog-oongh, 
BryiipelM, .       • 
Paaiperal  fevar, 
Bm«ll-poz,  •       • 
MalarUI  ferer,   . 


118 
61 

s 

6 


2.18 
1.17 
CM 
0.06 
0.10 


8.00 
2.10 
0.81 
0.10 
0.17 


.074 


.017 
.002 

.006 
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n. 

Fatality  (Ratio  of  Deaths  to  Cases)  from  Cbbtain 

Infectious  Diseases  in  1897. 

The  statistics  presented  in  the  following  table  are  compiled  from 
the  published  reports  of  local  boards  of  health  for  the  year  1897 
which  have  been  forwarded  to  the  office  of  the  State  Board  of  Health. 
They  are  the  figures  representing  the  numbers  of  cases  reported  to 
local  boards  of  health  under  the  provisions  of  section  79  of  chapter 
80,  Public  Statutes, 

The  numbers  of  deaths  are  also  obtained  from  the  same  reports, 
and  the  comparison  of  these  two  series  of  figures  presents  a  fairly 
accurate  method  of  arriving  at  the  fatality  from  these  diseases  in  the 
places  from  which  they  are  reported.  The  figures  representing  the 
numbers  of  cases  are  probably  less  than  the  actual  numbers,  since 
some  cases  must  necessarily  escape  registration  through  neglect  to 
report  or  in  consequence  of  faulty  diagnosis. 

Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  Healih^  1897. 


DiFHTHBUA 

▲VD  Cboup. 

BOAmLST- 
FBTSB. 

Typhoid 

FSTBB. 

Hiu^. 

CiTT  OK    lOWV. 

1 

1 

Gates. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Caaea. 

Deaths. 

Aonitanat,     . 

2 

2 

- 

- 

8 

1 

80 

1 

Adrnms,  • 

»             \ 

M 

8 

12 

1 

4 

4 

- 

- 

Amesbury,   . 

40 

4 

86 

1 

18 

2 

S 

- 

Andover,      . 

9 

- 

6 

- 

1 

- 

88 

- 

Arlln^on,     . 

8 

- 

10 

- 

- 

- 

- 

- 

Athol,    . 

20 

8 

- 

- 

- 

- 

140 

- 

AttleboroQgh, 

82 

4 

84 

- 

7 

- 

0 

- 

Ayer,    . 

8 

- 

1 

- 

4 

2 

6 

- 

Barre,    . 

8 

1 

8 

1 

- 

- 

6 

- 

Belmont, 

24 

2 

12 

- 

8 

- 

11 

- 

Beverly, 

24 

2 

84 

- 

8 

1 

164 

- 

Boston,    .  . 

8,898 

4M 

1,088 

180 

eoB 

178 

4,U9 

21 

Brldgewater, 

2 

- 

45 

- 

2 

1 

- 

9m 
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C(tscs  of  Infectious  Diseases  aiid  Deaths  reported  to  Local  Boards  of  Healthy  1897 

—  Continued. 


ClTT  OR  Tows. 


BrocktoD, 

Brook  line,     . 

Cambridge,* 

Chelbea, 

Chicopee,     . 

Cohaflset,       .       . 

CoIralDi 

CoDct>rd, 

DaDvers, 

Dedham,        .       . 

BasthamptoD, 

EVEBXTT, 

Fall  Riter, 

FiTCHBCRG,  .  • 

Framlngham,        . 

Frankllo, 

Fozborough, 

Gardner, 

Gloucester,  t 

Great  Barrlogton, 

Greenfield,    . 

Hardwick,    .       . 

Hayerhill,  . 

Hlngham, 

Holyoke,!     . 

HadsoD, 

Hnll,      .       . 

Hyde  Park,  . 

Ipswich, 

Lee,       .       .       . 

Leicester, 

Leominster,  . 

Lexington,    . 

Lowell, 

Lthn,   . 


Diphtheria 
AMD  Crodp. 


Cases.    Deaths. 


SOARLBT- 

fkvrr. 


Ttphoid 
Fkvbr. 


Deaths.     Cases.  I  Deaths. 


17 
4 

105 
10 


5 
9 
0 

27 

164 

31 

5 

11 
17 
20 


126 

10 
6 

16 
0 
4 

3 

4 

8 

106 

87 


Mraslb*. 


Cases.  I  Deaths. 


6 

826 

2 

49 

11 

410 

0 

18 

1 

5 

1 

46 

2 

17 

- 

26 

- 

6 

4 

304 

32 

- 

6 

767 

2 

28 

- 

7 

- 

4 

2 

- 

1 

- 

2 

46 

18 

46 

8 

78 

1 

7 

- 

8 

2 

27 

1 

8 

. 

8 

2 

136 

- 

46 

18 

1,086 

10 

862 

3 
1 


1 
1 


6> 


9 

4 


*  8maII-poz,  2  eaaes,  both  fatal. 


t  BmalKpoz,  1  case. 
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Cases  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  HeaUh,  189'. 

—  Ck>ntinued. 


CiTT  OB  TOW». 

DIFHTHRBIA 
AMD  CBOUP. 

SCABLBT- 
FBVBB. 

TypHOio 
Fbvbb. 

Mbaslu. 

Cases. 

1 
Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases.   Destb«. 

1 

Maij>xk, 

124 

15 

61 

1 

54 

4 

j 

850  i        1 

Manohester, . 

1             i 

- 

- 

10 

- 

- 

- 

1'        - 

Marbleheftd, . 

18 

2 

6 

- 

6 

2 

- 

Mablbobough,    . 

1 

1 

45 

- 

2 

1 

44 

- 

Maynard, 

26 

1 

1 

- 

- 

- 

1 

MSDFOBD,     . 

41 

- 

87 

- 

11 

1 

93          S 

MelroM, 

16 

2 

28 

- 

4 

2 

571  1        S 

MiddleboroQgb,    . 

6 

1 

4 

- 

6 

- 

-!    - 

Milford.        .       .       , 

11 

2 

4 

1 

- 

- 

2 

1 

Nantaoket,    . 

- 

- 

a 

- 

- 

- 

1 

Nattck,  . 

11 

8 

84 

1 

2 

1 

8 

Needham,     . 

10 

8 

0 

- 

3 

2 

- 

Nxw  Bbdyobd,*. 

148 

47 

141 

18 

88 

28 

586          5 

Nowbnryport, 

80 

7 

4 

- 

8 

5 

i!     - 

Nbwton, 

114 

12 

lie 

5 

60 

5 

715 

NOBTH  ADAMBft  . 

64 

18 

62 

1 

50 

0 

2 

KOBTHAXFTOK,     . 

125 

21 

88 

1 

12 

8 

2si      . 

North  Andoyer,   . 

6 

1 

18 

- 

7 

1 

7'        - 

North  Attloborongh,  . 

8 

1 

6 

- 

0 

2 

• 

4 

Norwood,      . 

0 

- 

15 

- 

0 

1 

8 

PrrTBTIBLD, 

112 

7 

8 

1 

15 

8 

2 

Plymouth,     . 

4 

2 

60 

2 

0 

- 

1 

QUINOT, 

24 

2 

41 

2 

18 

4 

489 

i 

Beading, 

4 

8 

10 

- 

4 

1 

1 

Revere, . 

28 

8 

88 

- 

- 

- 

- 

- 

Boekland,     . 

6 

- 

22 

- 

- 

- 

107 

1 

Balix 

200 

10 

84 

4 

10 

2 

- 

Batfgai, . 

11 

- 

20 

- 

- 

- 

2 

Sharon, . 

1 

- 

1 

- 

- 

- 

2 

BomBTILLXft 

824 

44 

158 

6 

60 

11 

-  1 

BPBnroTULD, 

110 

26 

118 

4 

41 

15 

69           < 

Stoneham,    . 

2 

- 

9 

- 

- 

- 

- 

Swampseott, 

■ 

6 

1 

12 

- 

4 

- 

8 

1 

Taukton,     . 

50 

0 

70 

4 

10 

6 

17           J 

Tewkibnry, . 

• 

2 

- 

28 

- 

- 

- 

123 

[ 

*  Whooping-cQng] 

1,11; 

■mi 

dl-poa 

:.l. 

t  Chlcl 

cen-pox. 

5. 

t  Small 

i-pox,  2  o 

iaea,lfi 

ital. 
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Ccises  of  Infectious  Diseases  and  Deaths  reported  to  Local  Boards  of  Healthy  1897 

—  Concluded. 


CiTT  OB  TOWH. 


DiFBTIIBRIA 

▲SO  Crodp. 


CMei. '  Deaibf . 


Wakafield, 

Walpole, 

Walthax,* 

Ware 

Warnn, 

Watariown, 

Wellealoy, 

WMtfleld, 

WMtford, 

WMtOD, 

Whitman, 

WOBUBH, 

WOBOBSTKB, 

WlDehondon,       .       .       .       .       . 

WinohMter 

Total!, 

Fatality,  per  eent., 


60 

8 

87 

14 

10 

68 

7 

6 

4 

8 

6 

02 

812 

17 

58 


7,8M 


7 
2 
6 
8 
1 
6 
1 
2 


6 

65 
8 

4 


1,107 


14.1 


SCAKLKT- 
FKVKB. 


Cases. 


Deatbs. 


40 

2 

40 

7 
78 

6 
22 
18 

6 

8 

28 

264 

8 
80 


5,406 


8 


8 


268 


4.7 


Typhoid 
Fbvkr. 


Cases. 


Deaths. 


11 
3 

10 
1 
4 

14 
1 

14 
1 
1 
2 

14 
100 

14 
4 


2,151 


8 

16- 
2 
1 


454 


21.1 


Mbablbs. 


Cases. 


Deaths. 


84 

14 


60 

160 

7 

16 
208 


166 

622 

6 

85 


18,706 


2 


8 
17 


06 


0.7 


*  Small-poz,  2  eai«B. 


The  cities  and  towns  embraced  in  the  foregoing  table  are  98  in 
number,  or  20  more  than  those  presented  in  the  previous  year. 
They  comprise  about  three-fourths  of  the  population  of  the  State. 

The  reported  cases  of  diphtheria  and  croup  were  less  than  those 
of  1896,  and  the  number  of  deaths  was  less  than  that  of  either 
of  the  three  preceding  years  and  the  fatality  was  also  less,  being 
only  14.1. 

The  reported  cases  of  scarlet-fever  were  more  than  those  reported 
in  1896,  and  the  fatality  (4.7  per  cent.)  was  less  than  that  of  any 
year  since  1892. 

The  reported  cases  of  typhoid  fever  were  less  than  those  of  any 
year  since  1892,  and  the  fatality  (21.1)  was  greater  than  that  re- 
corded in  any  previous  year  since  1892. 

The  reported  cases  of  measles  were  fjEir  more  than  those  of  any 
previous  year,  but  the  fatality  (0.7)  was  less. 
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The  fieures  for  1897  are  as  follows :  — 


7,856 
1,107 

14.1 

5,406 

4.7 
2,151 


Reported  cases  of  diphtheria  and  croup, 

Registered  deaths  from  diphtlieria  and  croup  in  the  same  cities  and  towns, 
Fatality  (per  cent.), 

Reported  cases  of  scarlet-fever, 

Registered  deaths  from  scarlet-fever  in  the  same  cities  and  towns,     . 
Fatality  (per  cent.), 

Reported  cases  of  typhoid  fever, 

Registered  deaths  from  typhoid  fever  in  the  same  cities  and  towns,  . 
Fatality  (per  cent.) , 

Reported  cases  of  measles,    ,     - 

Registered  deaths  from  measles  in  the  same  cities  and  towns,    . 

Fatality  (per  cent), 

The  following  table  presents  the  summary  of  these  statistics  for 
the  seven  years  1891-97  :  — 

Reported  Cases  of  Infectious  Diseases  in  Massachusetts, 

Diphtheria  and  Croup, 

[PreADtltozlQ  Period.] 


454 
21.1 

18.7(k5 

96 

0.7 


Reported  cases,    . 

Deatbi, 

Fatality  (per  cent.), 


1S9S. 


1898.  i  lfl»4.  .'   To(^. 


2,444 

3,083 

676 

891 

28.6 

29.2 

31.7 


27.9 


2,919        4,036    -    1S..-3S 
096     I   1,876     '     3,:ti 


2S.3 


Diphtheria  and  Croup, 

[AntitoxiQ  Period.] 


Reported  cases, . 

Deatha, 

Fatality  (per  cent ) ,  . 


1805.     1808.     188T. 


7,866 

8,916 

1,484 

1,348 

18.9 

16.1 

ToUL 


7,856     I    t4,8S7 

1,107     '     3,938 

14.1      1      16.0 


Scarlet-fever, 


Reported  cases. 
Deaths,     . 
Fatality  (per  ceDt.)> 


1801. 


1809. 


1808. 


1804.  1809. 


1898. 


1807.   TouL 


4,617 

6,112 

7,420 

7,416 

6.060 

3,873 

161 

281 

624 

604 

867 

2S0 

3.8 

4.6 

8.8 

6.8 

6.9 

6.7 

8,406        40,791 
263  2,SS» 

4.7    '        6.» 
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Typhoid  Fever, 


1891. 

1898. 

1898. 

1894. 

1895. 

1898. 

1897. 

Total. 

Reported  caMB«        .... 

Deaths, 

Fatality  (percent.), 

2,414 

4«0 

10.0 

1,892 

435 

28.0 

2,457 

492 

20.0 

2,814 

488 

17.0 

2,665 

458 

17.2 

3,t)16 

471 

15.6 

2,161 

464 

21.1 

1 
17,409 
8,253 
18.7 

Measles, 

1891. 

1898.  i  1898. 

1 
1 

1894. 

1898. 

1898. 

1897. 

Total. 

Reported  caaee 

Deaths, 

Fatality  (per  ceiit.)f 

6,861 

84 

1.4 

783 

31 

4.0 

6,290 

98 

1.6 

2,051 

87 

1.8 

5,033 

76 

1.6 

6,861 

65 

0.9 

13,705 

96 

0.7 

40,644 
486 
1.2 

In  the  foregoiDg  table  the  statistics  relating  to  diphtheria  and 
croup  have  been  arranged  in  two  periods,  which  may  properly  be 
called  the  pre-antitoxin  and  the  antitoxin  periods,  since  antitoxin 
came  into  general  use  in  the  State  about  the  beginning  of  the  year 
1895.  The  mean  fatality  in  the  former  period  (1891-94)  was  28.3 
per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter  period 
(1895-97)  it  was  16  per  cent. 

In  order  to  compare  the  general  fatality  from  diphtheria  in  Massa- 
chusetts with  that  of  another  country  in  which  systematic  notifica- 
tion of  a  large  number  of  cases  has  been  conducted  for  a  period  of 
several  successive  years,  the  following  figures  for  England  are  pre- 
sented, as  published  in  the  annual  reports  of  the  Local  Government 
Board :  — 

England. 

[Local  Oovennnent  Board  flgurea.] 


DiPHTHKHIA. 

Caour. 

Total. 

' 

Per  Cent. 

Cases. 

Deaths. 

Cases. 

Deaths. 

Cases. 

Deaths. 

1890,        

^^ 

^ 

^^ 

^ 

2,068 

753 

26.5 

1891, 

• 

- 

- 

-. 

11,919 

2,829 

23.7 

1892,        , 

13,977 

8,177 

1,169 

401 

16,146 

8,578 

23.6 

1893,       . 

20,712 

4.751 

1,436 

685 

22,148 

6.436 

24.6 

1894, 

17,581 

4,236 

1,256 

486 

18,837 

4,722 

25.1 

1896, 

18,700 

4,2*26 

1,263 

640 

19.963 

4,766 

23.9 

1896,        . 

>        .       ■       •       . 

26,498 

6,372 

1,365 

666 

26,868 

5,928 

22.1 

Total,      .... 

96,468 

21,761     1 

6,489 

1 

2,668 

117,829 

28,011 

- 

Moan  fat 

ality  (pel 

cenl 

to.  . 

22.6 

41.1 

28.8 

23.8 
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The  following  figures  present  the  fatality  from  diphtheria  and 
croup,  scarlet-fever  and  typhoid  fever  in  England,  as  reported  by 
the  Local  Government  Board  of  England  for  the  years  1890-96  :  — 


1889. 

1891. 

1898. 

1898. 

1894. 

25.6 

28.7 

23.6 

24.6 

26.1 

8.0 

6.8 

4.4 

4.2 

4.8 

19.9 

20.8 

17.8 

17-0 

17.6 

188S. 


!. 


Diphtheria  and  oroup, 
Bearlet'fever,  . 
Typhoid  fever, 


23.9 

4.2 

10.9 


22.1 

4.0 

IT.T 
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m. 

Official  Returns  of  Notified  Diseases  Danqebous 

TO  THE  Public  Health,  1897. 

The  following  summayy  embraces  the  returns  of  diseases  '<  danger- 
ous to  public  health,'^  made  to  the  State  Board  of  Health  under  the 
provisions  of  chapter  302  of  the  Acts  of  1893.  Since  the  act  in 
question  did  not  specify  the  diseases  intended  to  be  reported  to  the 
Board  (except  small-pox)  the  Board  issued  a  circular,  in  which  it 
expressed  its  opinion  as  to  the  particular  diseases  which  should  be 
reported  under  the  provisions  of  this  act.  They  were  the  following : 
sinall'poXy  scarlet-fever y  measles,  typhoid  fever,  diphtheriay  mem- 
branous croup,  cholera,  yellow  fever,  typhus  fever,  cerebro-spinal 
meningitis,  hydrophobia,  malignant  pustule,  leprosy  and  trichinosis. 

The  report  of  1893  embraced  the  returns  of  the  fractional  year 
only  which  immediately  followed  the  enactment  of  the  statute,  while 
those  of  1894,  1895  and  1896  were  each  for  a  full  year. 

The  whole  number  of  cases  of  infectious  diseases  reported  in  1897 
was  27,925,  which  were  divided  as  follows  :  — 

Reported  cases  of  small-pox, 18 

Reported  cases  of  diphtheria  and  croup,  7,613 

Reported  cases  of  scarlet-fever, 5,496 

Reported  cases  of  typhoid  fever, 2,104 

Reported  cases  of  measles, 12,695 

Total 27.925 

The  summary  for  the  five  years  1893-97  is  as  follows :  — 


Rkportkd  Casks  of 


Small-pox. 


Diphtheria 
and  Croap. 


Scarlet- 
ferer. 


Typhoid 
Fever. 


Measles. 


1808  (four  months  only), . 

1804,    

1895, 

1896 

1897,    

Total,  .        .        .        . 


36 

1,100 

2,014 

1,525 

181 

4,178 

6,781 

2,872 

1 

7,806 

6,104 

2,488 

5 

8,515 

3,801 

2,637 

•         " 

7,613 

6,405 

2,104 

240 

1 

20,821 

26,135 

11,076 

1,508 
2,183 
4,868 
6,862 
12,605 


27,561 
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Seasonal  Distribution.  —  By  months  these  diseases  were  reported 
as  follows  in  1897  :  — 


Cases  of  Infectious 

Diseases  reported  to  the  Board  by  Months 

during  1897. 

i 

fever. 

• 

1 

• 

• 

fever. 
Fevor. 

1 

« 

1 

■o 

m 

a> 

1                           "^                           K 

£ 

X 

o 

jjj 

A 

%            -o            3t 

■g. 

1 

.e 

i 

a 

a       ^       s 

a 

S 

& 

S 

a 

^   1    P  ■    1 

January,  . 

1,045 

537 

178 

1,083 

Auguat,  . 

828 

i        1 

258  1      242  <       108 

Fobrnary, 

727 

415 

88 

1,846 

September,     . 

882 

225         311           28 

March, 

600 

503 

78 

2,142 

October, . 

667 

839         410           48 

April, 

630 

654 

86 

2.076 

November,     . 

700 

394  '      226           4§ 

May.         .       .       . 

674 

700 

04 

2,412 

December, 

602 

872  1       178 

136 

June, 
July, 

.'ifU 

fi6A 

OA 

1.857 
403 

447 

305 

08 

ToUl, 

7,561» 

5.441*    2,080*  12,688» 

t 

*  The  difference  between  the  figurea  In  thU  line  of  totals  and  that  which  la  given  In  th«  preceding 
table  la  accounted  for  by  the  fact  that  three  towns,  Natlck,  Revere  and  Wellealey,  eent  retnras  is 
which  the  number  of  eases  were  not  specified  by  months.  The  eaaea  reported  in  those  towns  were  as 
follows :  — 


Diphtheria 
and  Croup. 

Scarlet- 
fever. 

l^hoid 
Fever. 

Measles. 

Natick 

Revere, 

Wellesley 

38 

7 
7 

21 

5 

28 

4 

20 

7 

2 

52 

64 

24 

9 

In  order  that  the  foregoing  figures  may  be  interpreted  with  greater 
facility  the  following  table  is  appended  :  — 

Intensity  of  Prevalence. 


OlPBTHKBIA  Aim 

Ckodp. 

1 

SCAHLKT-FBVBB. 

Ttphoid  Fbvbb. 

1           Mbaslbb. 

1807. 

isee. 

ise7. 

isee. ' 

1897. 

1896. 

1897.       ,  1899. 

A 

B 

B 

A 

B 

1 

B 

A 

B 

B 

A     1     B          B 

January, 
February, 
March,    . 
April,     . 
May,       .       . 
June, 
July, 
August, . 
September,    . 
October, 
November,     . 
December,     . 

33.7 
25.1 
19.3 
21.0 
21.7 
19.5 
14.4 
10.4 
12.7 
21.5 
26.3 
22.3 

16.8 

12.5 

0.6 

10.6 

10.8 

0.7 

7.2 

5.2 

6.3 

10.7 

13.1 

11.1 

12.4 

11.3 

8.0 

7.3 

10.2 

8.0 

7.1 

7.2 

7.6 

14.4 

13.0 

11.4 

17.3 

14.8 

10.1 

21.8 

25.8 

18.3 

0.8 

8.3 

7.5 

10.0 

13.1 

12.0 

11.6 

0.6 

12.0 

14.7 

17.3 

12.3 

6.6 

5.6 

5.0 

7.4 

8.8 

8.1 

18.6 

10.5 

11.4 

10.7 

0.7 

10.7 

6.4 

5.0 

6.3 

0.0 

18.2 

12.-4 

5.7 
2.0 
2.5 
2.0 
8.0 
8.2 
3.2 
7.8 
10.4 
13.2 
7.5 
5.7 

10.1 

5.0 

4.4 

5.0 

5.3 

5.6 

5.6 

13.7 

18.3 

28.3 

13.3 

10.1 

6.4 

4.4 

3.2 

3.1 

4.9 

5.3 

6.0 

14.4 

18.9 

27.2 

16.0 

10.0 

64.0  18.5         6.4 

68.7  18.4         S.T 

69.1  1  19.9         8.4 

69.2  ,  20.0         S.9 

77.8  1  22.4       16.8 
45.2  ,  13.0       18.0 

15.9  4.6         8.0 
8.5  1     1.0         3.3 

1.3  .4         4.0 

1.5  1       .4         6.4 

1.6  ,       .5       10.2 

4.4  '     1.3       19.9 

Mean, 

1              < 

20.7 

10.0 

10.0 

14.0 

10.0 

10.0 

5.7 

10.0 

10.0 

84.7     10.0       10.0 

1 

The  figures  in  the  foregoing  table  are  introduced  for  the  purpose, 
not  of  comparing  the  prevalence  of  one  disease  with  another,  but  of 
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presenting  the  reports  of  each  month  upon  a  uniform  basis  of  com- 
parison, month  by  month,  so  that  tbe  relative  intensity  of  each 
disease  is  shown  for  each  month.  The  method  also  has  the  advan- 
tage of  eliminating  tbe  apparent  errors  of  computation  arising  from 
the  unequal  length  of  the  months. 

The  figures  may  be  read  as  follows :  for  example,  the  mean  daily  num- 
ber of  reported  cases  of  diphtheria  and  croup  in  January,  1897,  was  83.7  ; 
of  scarlet-fever,  17.3;  of  typhoid  fever,  5.7;  and  of  measles,  64.0  (see 
columns  marked  A) ;  and  the  mean  daily  number  of  the  same  diseases  for 
the  whole  year  1897  was,  respectively,  20.7,  14.9,  5.7  and  34.7.  Assum- 
ing a  standard  of  10  as  the  daily  mean  of  each  disease  for  the  year,  the 
ratios  for  January  were  as  follows :  diphtheria  and  croup,  16.8 ;  scarlet- 
fever,  11.6;  typhoid  fever,  10.1 ;  and  measles,  18.5  (see  columns  marked 
B).  That  is  to  say,  for  each  10  reported  cases  of  diphtheria  and  croup 
occurring  throughout  the  year  1897,  as  a  daily  mean,  there  were  16.8  daily 
in  January,  12.5  in  February,  etc. 

The  foregoing  table  shows  that  the  seasonal  prevalence  of  these 
four  infectious  diseases  has  followed  very  nearly  the  same  course  in 
each  of  tbe  years  1896  and  1897,  and  this  has  also  coincided  with  its 
average  prevalence  during  the  past  twenty  years. 

Diphtheria  in  1897  prevailed  with  its  greatest  severity  in  January, 
falling  to  less  than  the  mean  in  March  and  increasing  slightly  in 
April  and  May  (this  increase  in  May  being  noticeable  in  both  tbe 
years  1896  and  1897),  then  falling  to  a  minimum  in  July,  August 
and  September,  and  rising  again  in  October,  November  and  Decem- 
ber in  each  year. 

Scarlet-fever  in  1897  was  at  its  maximum  in  May,  having  the 
highest  prevalence  in  the  first  half  of  the  year  and  diminishing  con- 
siderably in  the  last  half.  The  same  was  true  of  1896,  except  that 
tbe  disease  presented  a  sharp  rise  in  November  and  December. 

Typhoid  fever  followed  very  nearly  in  the  same  course  in  each 
year,  its  prevalence  being  moderate  in  the  first  six  months  and 
then  rising  sharply  till  October,  but  diminishing  again  to  the  end  of 
the  year. 

Measles  in  each  year  prevailed  with  greater  intensity  in  the  first 
half  of  tbe  year  than  in  the  last  half.  The  difference  between  the 
prevalence  in  the  first  and  last  six  months  was  much  greater  in  1897 
than  it  was  in  1896.  Its  sharpest  prevalence  in  1897  was  in  May 
and  in  1896  in  December.     The  reported  cases  of  this  disease  have 
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greatly  increased  since  1894,  those  of  1895  being  more  than  twice 
as  many  as  those  of  1894,  those  of  1896  thrice  as  many  and  those 
of  1897  six  times  as  many,  but  the  relative  fatality  was  less  than 
that  of  either  of  these  years.      The  very   sudden  decline    in  the 
reported  cases  of  measles  from  May  to  September  in  1897  may 
undoubtedly  be  accounted  for  by  the  fact  that  a  very  large  number 
of  immunes  had  been  produced  by  the  unusual  prevalence  of  the 
preceding  months.     The  history  of  this  disease  in  Massachusetts 
for  the  past  forty  years  has  shown  that  epidemics  have  occurred 
about  once  in  every  three  or  four  years.     There  have  been  ten  epi- 
demic years  in  the  past  forty  years,  as  follows  :  in  1858, 1862,  1864, 
1872,  1878,  1883,  1887,  1891,  1893  and  1897.     More  than  80  per 
cent,  of  the  deaths  from  measles  are  those  of  children  under  fire 
years  old.     After  each  epidemic  year  a  period  of  comparative  free- 
dom from  the  disease  occurs,  until  a  new  crop  of  children  comes 
into  existence,  who  have  never  had  measles,  and  hence  furnish  ma- 
terial for  a  new  epidemic.     The  practice  of  isolation  has  not  been 
applied  so  throughly  to  this  disease  as  has  been  done  for  scarlet- 
fever,  hence  the  diminution  in  mortality  has  not  been  so  apparent. 

The  following  table  presents  the  numbers  of  cases  of  each  disease 
reported  from  each  city  and  town  in  1897.  The  whole  number  of  re- 
porting cities  and  towns  is  172,  that  of  the  previous  year  being  144. 

Where  the  name  of  a  city  or  town  occurs  both  in  Section  II.  and 
in  Section  III.  of  this  summary,  the  difference  in  numbers  maj'  be 
taken  as  the  deficiency  in  returns  made  by  the  local  board  to  the 
State  Board  of  Health. 


Cases  of  Infectious  Diseases 

reported  to  the  State  Board  of  Health  from  One  Hun' 

dred  and  Seventy-two  Cities  and  Towns  during  1897, 
» 

Diph- 
theria. 

Scarlet- 
fever. 

Typhoid 
Fever. 

»  ! 

V        1 

Diph- 
theria. 

«  > 

a* 

o 

OQ 

Typhoid 
Fever. 

8 

a 

V 

S 

AblDgtOD, 

1 

- 

- 

-  ,   Auburn,  . 

- 

1         -'       1 

1 

Adams,    . 

64          10 

1 

-  1 

Avon, 

1 

-                  -1             ^ 

Agawam. 

1 

- 

- 

-  j   Ayer, 

3 

-i          2            3 

Ameibary, 

41 

as 

16 

3  ||  Barnatable, 

S 

Sl          -1         5 

Amherst, . 

1 

1 

8 

80  '   Barre, 

S 

8             -  1         6 

ADdover, . 

3 

- 

- 

-      Bedford,  . 

18 

1             -  1         6 

ArllDgtOD, 

2 

4 

- 

-      Belnhertown,  . 

- 

-       -i     ' 

Attleborougb, . 

29 

25 

7 

6  ji  Berlin, 

1 1 

.  1     .;    -1    . 

1           1                      . 
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Cases  of  Infectious  Diseases  re^arUd  to  the  State  Board  of  HeaUh  from  One  Hun- 
dred and  Seventy-two  Cities  and  Towns  during  1897 — Continued. 


Diph- 
theria.' 

Scarlet- 
fever. 

II 

i 
i  1 

Diph- 
theria. 

1^ 

Typhoid 
Fever. 

• 

z 

1 

BBTIRT.T, 

26 

83 

7 

188 

Oill 

- 

- 

49 

Bolton,     . 

1 

- 

2 

2 

Oloucbster,  . 

48 

43 

21 

- 

Boston,  . 

3,507 

2,028 

641 

4,276 

Grafton,  . 

2 

1 

O 

- 

Boiini6,    •        ■ 

- 

1 

- 

- 

Oranvillo, 

- 

- 

- 

Boxford,  . 

- 

- 

- 

1 

Oreat  BarringtOD,  . 

- 

1 

- 

Bralntree, 

2 

8 

- 

- 

Groveland, 

2 

13 

5 

Bridgewator,    . 

3 

87 

3 

Hadley,    . 

1 

4 

12 

Bbockton, 

106 

28 

9 

289 

'  Hampden, 

8 

1 

- 

Brookfield, 

- 

- 

3 

-  '   Hardwlek, 

1 1 

12 

2 

- 

- 

Brookline, 

27 

53 

5 

u 

Harvard,  . 

1 

4 

- 

BnrliDgtoo, 

- 

2 

- 

- 

Hatfield,  . 

- 

- 

- 

Caxbrisoe,    . 

322 

286 

114 

400 

1 

Hatbbrill,    . 

98 

150 

122 

46 

Chblsxa, 

74 

126 

7 

15  1   Hlngham, 

18 

8 

- 

4 

Cheliniford,     . 

7 

7 

IM 

,  Hinsdale,. 

2 

10 

- 

- 

Clinton,    . 

5 

19 

6 

119  ' 

1 

Holliston, 

2 

- 

- 

- 

Colraln,    . 

1 

18 

HopUnton, 

1 

- 

5 

Concord,  . 

13 

11 

8 

45 

1 

1 
Hudson,    . 

1 

5 

65 

4 

8 

Cottage  City,   . 

2 

- 

1 

1    '  Hull, 

'  1 

- 

1 

- 

7 

Danyen,  . 

26 

19 

9 

15     Huntington,     . 

8 

- 

- 

- 

Dartmonth, 

- 

5 

- 

- 

1 

Hyde  Park,      . 

21 

15 

6 

8 

Dedham,  . 

31 

6 

7 

24 

1 

Ipswich,  . 

63 

_ 

6 

3 

Dlghton,  . 

8 

7 

- 

-   1  Kingston, 

- 

14 

- 

2 

Douglas,  . 

10 

1 

1 

_ 

Lawrence,     . 

188 

268 

66 

208 

Dover, 

1 

- 

- 

-  ;i  Leicester, 

- 

1 

2 

3 

Dudley,    • 

2 

6 

2 

- 

Leominster,     . 

41 

16 

6 

129 

Dazbnry, 

2 

7 

7 

18   1  Lexington, 

8 

2 

4 

38 

Bast  Brldgewater,  . 

2 

4 

Lincoln,    . 

1 

1 

- 

~ 

Easthampton,  . 

5 

- 

Lowell,  . 

186 

87 

105 

1,088 

East  Longmeadow, 

3 

1 

Ltnw, 

1 

183 

41 

79 

187 

Everett, 

135 

58 

27 

279 

Malden,  . 

119 

60 

48 

1      756 

Falrhaven, 

1 

2 

6 

- 

Manchester,     . 

6 

- 

Falmouth, 

2 

- 

4 

21 

Mansfield, 

1 

- 

- 

- 

Fall  Riveh,  . 

42 

184 

100 

123 

Marblebead,     . 

- 

- 

- 

32 

FlTCHBURO,      . 

79 

10 

88 

780 

Marlborouob, 

9 

49 

6 

27 

Foxborough,    . 

3 

8 

10 

2 

'  Marsbfleld, 

1 

5 

88 

Franklin, . 

4 

7 

- 

- 

Medfleld,  . 

- 

7 

1 

20 
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Cases  of  Infectious  Diseases  reported  to  the  State  Board  of  EeaUhfrom  One  Hun- 
dred and  Seventy-two  Cities  and  Toums  during  1897  —  Continued. 


MSDFORD, 

Medway,  . 
Merrimae, 
Middleborougb, 
Mlddle^D, 
MUford,    . 
Millbury, . 
Milton,      . 
Monson,  . 
Natlck,     . 
Needham, 
Nbw  Bbdfobd, 
nxwbobtpobt, 

NXWTOM,  . 

North  Adams, 
Northampton, 
North  Andover, 
Northborottgh, 
Nortbbridge,  . 
North  Brookfleld, 
Norton,  . 
Norwood, 
Orange,  . 
Palmer,  . 
Pazton,  . 
Poabody, . 
Pepperell, 
Petersham, 
Plymouth, 
QaiNOT,  . 
Randolph, 
Reading,  . 
Revere,  . 
Rocheater, 
Roekport, 
Rowley,    . 


■c 
•£5 


24 
2 
2 
2 
3 
7 
3 

22 
1 
7 

11 
142 

14 
127 

82 

«7 

e 

3 
1 
2 
18 
6 


88 
5 

4 
23 
8 
5 
38 
1 
7 
8 


r 


r 


10 

2 

30 

— 

- 

4 

8 

- 

4 

- 

2 

8 

26 

2 

6 

8 

28 

- 

8 

4 

142 

72 

1 

4 

126 

52 

24 

21 

11 

1 

10 

8 

3 

- 

1 

2 

16 

2 

15 

8 

1 

- 

8 

1 

6 

- 

20 

8 

7 

- 

1 

7 

47 

6 

48 

16 

4 

- 

9 

4 

21 

4 

6 

4 

2 

7 

27 


10 

1 

4 

11 

86 

12 

2 

1 

579 

1 

709 

2 

4 

0 


11 

1 

0 
2 


12 
411 


Royalaton, 
Salem,  . 
Sandlafleld, 
Saugaa,  . 
Sciiuata,  . 
Seekonk, . 
Sharon,  . 
Sherbom, 
Shirley.  . 
Someraet, 

SOMSRYILLB, 

Southampton, 

Southborough, 

Sprinopikld, 

Sterling,  . 

Stoughton, 

Stow, 

Sturbridge, 

Sntton,     . 

Swampscott, 

Swanzey, . 

Taukton, 

Templeton, 

Townsend, 

Truro, 

Upton, 

Uxbridge, 

Waltham, 

Ware, 

Wareham, 

Warren,  . 

Watertown, 

Webater, . 

Wellesley, 

Weatborough, , 

Weit  Brookfield, 


• 

■c 

5« 

2t 

o 

K 

Q 

OQ 

H 

106 

11 
1 
1 
2 
2 
4 
8 

808 
1 
2 

130 
1 
8 
1 

18 

1 

1 

1 

48 


5 
4 

89 
18 

10 
62 

7 
8 


1 
80 

6 
16 

4 
8 


3 

6 

166 

1 
116 

8 


8 
14 

8 
68 

16 
1 

28 

40 
2 
1 
0 
49 
24 
5 

8 


18 

4 
1 
8 


3 
1 
1 

50 
1 

85 

4 


7 
6 

11 
1 


4 

1 

12 


1 

I 
4  ! 

8 

2 
SO 


2 
S 


6 
2 

60 

1 

81 


17 
8 

15 
1 

76 
• 

41 

4 

52 

106 

1 
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Cases  of  Infectious  Diseases  reported  to  the  State  Board  of  HecUlh  from  One  Hun- 
dred and  Seventy-two  Cities  and  Towns  during  1897 — Concluded. 


it 

Scarlet- 
fever. 

1 

Typhoid 
Fever. 

Weatfield, 

6 

13 

14 

Weatford, 

2 

14 

2 

WeatOD,  . 

8 

6 

1 

Wcatwood, 

1 

1 

- 

Weymouth, 

21 

56 

9 

Whitman, 

4 

7 

3 

WilUamatowD, 

5 

16 

18 

00 

« 

M 


^      ! 


11 
197 


47 

65 

1 


Dlph. 
theria. 

Scarlet- 
fever. 

Measles. 

1 

WinchendoD,  . 
Wlnthrop, 

WOBURN, 

Worcester,  . 
Wrentbam, 

10 
13 

78 
296 

1 

2 
4 

19 
223 

1 

1 
2 
7 
90 
2 

6 

40 

80 

443 

Totala, 

7,618 

6,405 

2,104 

12,695 

List  of  Towns  from  which  no  Reports  were  received. 

/.     Cities, 
Chicopee,  Holyoke. 


//.     Towns  having  a  Population  of  More  than  5^000  in  Each. 


Athol, 

Blandford, 

Framingham, 

Gardner, 

Greenfield, 

Melrose,  * 


Methuen, 

Montague, 

North  Attleborough, 

Rockland, 

Southbridge, 

Spencer, 


Stonehara, 
Wakefield, 
West  Springfield, 
Winchester.  — 16. 


TIL     Towns  having  a  Population  of  More  than  IfiOO^  hut  less  than  3,000  in  Each, 


Acton, 

Acushnet, 

Ashburnhani, 

Ashfield, 

Ashland, 

Bellingham, 

Belmont, 

Billerica, 

Bradford, 

Buckland, 

Canton, 

Carver, 

Charlemont, 

Charlton, 

Chatham, 

Cheshire, 

Chester, 

Clarksburg, 

Cohasset, 

Conway, 


Dal  ton, 

Deerfield, 

Dennis, 

Dracut, 

Easton, 

Edgartown, 

Essex, 

Freetown, 

Georgetown, 

Groton, 

Hamilton, 

Hanover, 

Hanson, 

Hard  wick, 

Holbrook, 

Holden, 

Hopedale, 

Hubbardston, 

Lancaster, 

Lee, 


Lenox, 

Littleton, 

Ludlow, 

Lunenburg, 

Mattapoisett, 

Maynard, 

Millis, 

Nantucket, 

Newbury, 

New  Marlborough, 

Northfield, 

Norwell, 

Orleans, 

Oxford, 

Pembroke, 

Frovincetown, 

Ravnham, 

Rehoboth, 

Salisbury, 

Sandwich, 
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List  of  Towns  from  which  no  Reports  were  received  —  Concluded, 

IIL     Towns  having  a  Population  of  More  thaji  IfiOOy  btU  less  than  5,000  in  Each 

—  Concluded. 


Sheffield, 

Shelbume, 

Shrewsbury, 

South  Hadley, 

Stockbridge, 

Sudbury, 

Tewksbury, 


Tisbury, 

Topsfield, 

Walpole, 

Wayland, 

West  Bridgewater, 

West  Boylston, 

Westminster, 


West  Newbury, 

Westport, 

West  Stockbridge, 

Wilbraham, 

Williamsburg, 

Wilmington, 

Yarmouth.  —  81. 


IV.    Towns  having  Less  than  1,000  Inhabitants, 


Alford, 

Ashby, 

Becket, 

Berkley, 

Bemardston, 

Boxborough, 

Boylston, 

Brewster, 

Brimfield, 

Carlisle, 

Chesterfield, 

Chilmark, 

Cummington, 

Dana, 

Dunstable, 

Eastham, 

Egremont, 

Enfield, 

Erving, 

Florida, 

Gay  HeAd, 

Goshen, 

GosQold, 

Granby, 

Greenwich, 

Halifax, 

Hancock, 


Hawley, 
Heath, 
Holland, 
Lakeville, 
Lanesborough, 
Leverett, 
Ley  den, 
Longmeadow, 
Lynnfield, 
Marion, 
Mashpee, 
Mendon, 
Middlefield, 
Monroe, 
Monterey, 
'  Montgomery, 
Mount  Washington, 
Nahant, 
New  Ashford, 
New  Braintree, 
New  Salem, 
Norfolk, 
North  Reading, 
Oakhatn, 
Otis, 
Pelham, 
Peru, 


Phillipston, 

Plainneld, 

Plympton, 

Prescott, 

Princeton, 

Richmond, 

Rowe, 

Russell, 

Rutland, 

Savoy, 

Shutesbury, 

South  wick, 

Sunderland, 

Tolland, 

Tyngsborough, 

Tyringham, 

Wales, 

Warwick, 

Washington, 

Wellfleet, 

Wendell, 

Wenham, 

Westhampton, 

West  Tisbury, 

Whately, 

Windsor, 

Worthington.  — 81. 
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IV. 

Official  Returns  of  Deaths  in  Cities  and  Large 
Towns  (Chapter  218,  Acts  of  1894). 

The  following  summary  comprises  the  results  obtained  from  the 
tabulation  of  the  returns  required  by  chapter  218  of  the  Acts  of 
1894-9  whereby  the  board  of  health  of  each  city  and  populous  town 
is  directed  to  send  to  the  State  Board  of  Health  an  annual  state- 
ment of  the  deaths  in  such  city  or  town  upon  a  blank  form  fur- 
nished by  the  State  Board. 

The  whole  number  of  cities  and  towns  included  in  this  list  is 
85.*  The  total  population  of  these  85  cities  and  towns  by  the 
census  of  1895  was  2,034,658. 

The  death  rates  of  these  towns  in  the  following  summary  for  the 
year  1897  are  calculated  upon  an  estimated  population,  such  esti- 
mate being  based  upon  the  rate  of  growth  from  1890  to  1895,  as 
taken  from  the  census  returns. 

This  estimate  would  add  one  more  town  to  the  list  for  1897 
(Williamstown),  and  the  returns  of  this  town  are  included  in  the 
summary,  although  not  required  by  the  statute,  making  the  total 
number  of  towns  included  in  the  summary  86. 

The  estimated  population  of  thei^e  86  towns  in  1897  was  2,149,901, 
or  about  80  per  cent,  of  the  total  population  of  the  State. 

The  whole  number  of  deaths  registered  in  these  towns  in  1897 
was  38,919,  and  the  death  rate  calculated  upon  the  foregoing  esti- 
mated population  was  18.1  per  1,000  living.  This  rate  was  con- 
siderably less  than  that  of  1896. 

Sexes.  — The  number  of  deaths  of  males  was  19,622,  or  50.5  per 
cent,  of  the  whole  number  of  deaths  of  those  whose  sex  was  known  ; 
and  the  deaths  of  females  were  19,270,  or  49.5  per  cent.  There 
were  27  in  which  the  sex  was  not  stated  in  the  returns. 

Ages.  —  The  deaths  shown  by  four  groups  of  ages,  as  recom- 
mended by  Korosi,  were  as  follows  :  — 

*  The  town  of  MonUigae  has  failed  to  make  the  necessary  returns  In  each  year  since  the  law 
was  enacted.  Hence  it  has  become  necessary  to  complete  the  retnms  for  that  town,  as  far  as 
possiblCi  from  other  sources. 
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1 

Deaths.   | 

1897. 

1 

1 

PKRCBNTAGRe  OF 

All  Deaths.        I 

AGK8. 

1 

Deaths.   . 
1897.     ! 

Pkkcbktagui  aw 
All  Dkatbs. 

AOKS. 

1897. 

1896. 

'     1897.          1894. 

Under  1  year, 
1  to  20,  . 

9,108      ; 
6,096      ' 

23.47 
18.03 

24.97     ' 

17.75 

1 

20  to  60, 
50  and  over. 

1 
9,684 

13,016 

24.96           34.9T 

33.54    ,       32.31 

1 

The  deaths  of  infants  under  one  were  9,108,  or  23.47  per  cent, 
of  the  total  mortality,  and  those  of  children  under  five  years  were 
13,281,  or  34.23  per  cent,  of  the  total  mortality. 

All  of  the  percentages  in  this  table  are  estimated  upon  the  number 
of  deaths  of  persons  whose  ages  were  specified  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  115. 

Months  and  Quarters.  —  The  number  of  deaths  in  each  quarter  of 
the  year  is  shown  in  the  following  table :  — 


Deaths. 
1897. 


First  quarter. 
Second  quarter, 
Third  quarter,  , 
Fourth  quarter. 
Total,  . 


10,298 
9,201 

10,662 
8,768 


88,919 


PKBCBXTAGSe. 


1897. 


26.46 
23.64 
27.40 
22.60 


109.00 


1S9«. 


28.58 
28.97 
30.80 
21.85 


100.00 


The  intensity  of  the  seasonal  death  rate  is  shown  in  the  following 
table,  the  method  employed  being  explained  on  page  633  in  Section 
III.,  relating  to  disease  notification  :  — 

Seasonal  Intensity  of  the  Death  Rate. 


Mean  Dally 

Deaths 
per  Month. 

1897. 

Ckntksimal  Ratio. 

1897. 

1 
1896. 

January,     . 

107.2 

100.5 

90.84 

February,    . 

114.2 

107.1 

96.08  1 

March, 

121.6 

114.1 

97.56 

April,  .       .       . 

111.2 

104.3 

103.51 

May,    .       .       . 

101.2 

1 

94.0 

96.22 

June,  . 

91.0    ' 

85.8 

80.40 

July.    . 

116.2 

109.0 

138.24 

Mean  Daily  i  CsxTsaniAX,  Ratio. 

Deaths 
per  Month. 

1897. 


August, 
September, . 
October, 
NoTember,  . 
December,  . 
Annual  mean. 


122.7 

108.5 

100.0 

93.1 

92.4 


1897. 


115.1 

101.8 

03.8 

87.8 

8«.7 


106.6 


100.0 


190.98 

100.79 

88.08 

82.18 

00.41 


100.00 
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The  figures  in  the  foregoing  table  indicate  a  greater  uniformity  in 
the  death  rate  throughout  the  year,  comparing  one  month  with 
another,  than  is  shown  by  the  figures  of  1896,  and  reference  to  the 
reports  of  the  two  preceding  years  also  shows  a  more  uniform  death 
rate  than  those  of  1894  and  1895,  which  would  indicate,  when  taken 
in  connection  with  an  examination  of  the  table  of  causes  of  death, 
a  more  healthful  year. 

In  the  two  years  having  the  highest  death  rates  in  Massachusetts 
in  the  past  half  century  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August, 
1849,  and  40  per  cent,  in  August,  1872,  while  the  greatest  in  1897 
was  only  15.1  per  cent.,  in  August. 

Causes  of  Death. 

Table  IV.  presents  the  mortality  of  the  cities  and  towns  embraced  in 
this  summary,  classified  by  causes  of  death  for  the  year  1897.  The 
same  figures  are  again  presented  in  a  condensed  form  in  Table  V., 
wherein  the  comparative  mortality  from  dififerent  diseases  and  groups 
of  diseases  for  the  four  years  during  which  the  law  has  been  in  oper- 
ation may  be  examined. 

From  this  table  it  appears  that  there  has  been  a  decided  decrease 
in  the  death  rate  from  nearly  all  of  the  causes  of  death  enumerated 
in  the  table,  the  principal  improvement  being  shown  in  the  infectious 
diseases  near  the  top  of  the  column.  It  is  a  source  of  much  satisfac- 
tion to  note  that  marked  changes  have  taken  place  in  the  death  rate 
from  those  diseases  which  are  clearly  preventable,  and  which  may  be 
taken  as  an  index  of  better  sanitary  organization  and  work  in  the 
cities  and  towns  named  in  the  list.  Consumption,  diphtheria,  typhoid 
fever,  puerperal  fever,  and,  in  a  measure,  cholera  infantum,  are  dis- 
eases which  yield  to  the  action  of  human  agencies ;  and  in  every  one 
of  these  there  was  a  marked  drop  in  the  death  rate,  not  only  as  com- 
pared with  that  of  1896,  but  also  with  that  of  the  three  preceding 
years  embraced  within  the  operations  of  the  statute  of  1893. 

There  are,  however,  indications  that  these  death  rates  are  based 
upon  an  estimate  of  population  which  is  too  high,  although  estimated 
upon  careful  and  exact  methods.  Comment  has  often  been  made  in 
these  reports  upon  the  fact  that  estimates  made  in  intercensal  years 
are  liable  to  error  in  either  direction,  and  that  no  method,  either 
arithmetical,  geometrical  or  otherwise,  can  produce  exact  results  in 
the  absence  of  other  definite  knowledge.     It  was  for  this  reason  that 
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the  tables  of  death  rates  made  up  from  the  total  estimated  popula- 
tion have  been  published  in  parallel  eolumns,  together  with  the  per- 
centages of  the  total  mortality  in  each  of  the  annual  reports  since 
and  including  1892  (see  pages  xlviii,  xlix,  twenty-fourth  annual 
report,  1892) ,  and  especially  in  the  very  full  report  of  last  year, 
embracing  the  statistics  of  forty  years  (1856-95). 

The  table  of  percentages  of  total  mortality  acts,  in  a  measure,  as 
a  check  or  control  in  case  of  erroneous  estimates  of  population.  It 
is  for  this  reason  that  a  similar  condensed  statement  is  here  intro- 
duced  in  Table  V. 

The  changes  in  the  death  rate  from  consumption,  typhoid  feyer 
and  puerperal  fever  (see  child-birth  in  report  of  1896,  page  804) 
have  been  quite  fully  treated  in  the  last  annual  report.  To  these 
may  be  added  the  later  comments  on  the  changes  in  the  death  rate 
from  diphtheria,  which  appear  in  the  figures  of  the  past  three  years. 
The  fact  that  an  apparent  decrease  is  shown  in  such  causes  of  death 
as  suicide  and  accident,  which  clearly  is  not  due  to  active  sanitary 
measures,  lends  support  to  the  theory  of  a  high  estimate  of  popula- 
tion. A  careful  examination  of  the  figures  in  Table  V.  would  seem 
to  indicate  a  lower  annual  rate  of  increase  from  1895  to  1897  than 
the  2.2  per  cent,  which  prevailed  from  1890  to  1895. 

The  following  preventable  causes  of  death,  consumption,  measles, 
scarlet-fever,  diphtheria,  whooping-cough,  typhoid  fever,  puerperal 
fever  and  cholera  infantum,  together  constituted  27.2  per  cent,  of 
the  total  mortality  in  1894,  but  had  fallen  off  successively  to  24.2, 
24.2  and  21.9  in  the  three  succeeding  years,  while  the  principal 
acute  lung  diseases,  diseases  of  the  heart,  brain,  kidneys,  cancer, 
suicide  and  accident  had  increased  from  35.7  per  cent,  of  the  total 
mortality  to  36.9,  36.9  and  38.5  per  cent,  in  the  three  succeasive 
years. 

These  all  combined  constituted  the  greater  part  of  the  total  mor- 
tality in  each  of  the  four  years  1894-97,  and  of  the  diseases  specified 
in  the  table  entitled  the  **  Balance  of  Mortality,^  in  the  last  annual 
report,  page  812. 

The  only  cause  of  death  which  showed  a  very  marked  increase  in 
its  death  rate  over  that  of  previous  years  was  cerebro-spinal  menin- 
gitis, which  prevailed  as  an  epidemic  through  the  spring  and  early 
summer  of  1897,  and  gave  rise  to  the  special  investigation  ordered 
by  the  Board,  the  results  of  which  have  been  published  in  a  separate 
document. 
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Table  I. 


RUPOBTiaO  ClTIBS  AMD  TOWIIS. 


EatlnuUcd 

PopniatloD, 

1897. 


Admms,  • 

Amesbary,  . 

Andover,    .  • 
ArllDgtOD,  . 
Alhol, 

Auleborovgh,  . 

BCVBBLTf    . 

BlAckstone,        .       . 
Boston,     . 
BraintrM,  . 
Brocktoit, 
Brookllae,  • 
Caxbridox, 
Chxlsxa,  .       .       . 
Chicopxb,  • 
CliDton, 
Concord,     • 
Danven,     •       . 
D<>dhain,    . 
Stbrstt,  .       • 
Fall  RiTiR,     . 

FiTCHBURO,         .         • 

FramlnghAm,     . 
Frank  Ho,    . 
Oardner,     .       .       . 
Oloucxstbr,     . 
Graftoo,      . 
Oreeofleld, 
Hatbrbill, 

HOLTOKB,  . 

Hadaoo,      .        . 
Hyde  Park, 
Lawrbhcb, 
LeomlDster,       • 
Lowbll,    .       . 
Ltmit, 
Maldbit,    . 
Marblebead, 

MARLBOROUan,  . 

Mbdporo,  . 
Melrose, 
Methueo,    . 
Mlddleborongb, 
MUford 


7,280 

10,060 

0,140 

0,800 

7,782 

8,672 

12,200 

6,000 

617,782 

6,406 

86,808 

17,788 

80,812 

82,710 

17,808 

11,026 

6,478 

8,471 

7,246 

22,840 

06,010 

28,802 

0,020 

6,268 

0,484 

20,776 

6,140 

0,010 

81,400 

42,804 

6,602 

12,478 

66,610 

0,067 

87,108 

06,220 

82,804 

7,468 

16,446 

16,882 

18,848 

0,040 

0,088 

0,080 


Bbpobtibo  Citibs  abd  Towbs. 


milbvry,    . 

MlltOD, 

Mootagas,* 

Natlck. 

Nbw  Bbdford 

Nbwbitrtfobt 
Nbwtom,    . 
North  Adams 
Northampton 
Nortb  Auleborbvgb, 
Nortbbridgs, 
Orange,      . 
Palmer,       • 
Peabody,    . 

PiTTSPIBLD, 

Plymontli,  • 

(jUINCT,       . 

Kevere, 
Rockland,  . 
Rockport,  . 
Balbm, 
sombrtills, 
Boothbrldge, 
Spencer,     . 

BPRXNOriBLD, 

Btooeham,  . 
Btongbton, . 
Taunton,  , 
Wakefield, . 
Waltham, 
Ware, 
Watertown, 
Webster,     . 
WestboroQgb, 
WestAeld.  . 
West  Sprlogfleld, 
Weymouth, 
Whitman,  . 
Wllllamstown, 
Winchester, 

WOBURN,    . 
WORCXSTBR, 


Eitlmated 

Popalatlon, 

1S»7. 


Total, 


6,680 

0,014 

6,002 

8,002 

02,410 

14,704 

28,000 

20,860 

17,448 

0,616 

6,668 

6,077 

0,002 

10,040 

21,801 

8,218 

22,602 

8,126 

6,047 

6,700 

80,002 

67,077 

8,488 

7,100 

64,700 

0,385 

6,440 

27,812 

8,882 

21,812 

7,no 

8,074 
8,106 
6,261 

11,006 
0,648 

11,401 
0,204 
6,168 
0,006 

14,440 
106,060 


2,140,001 


*  IContagae,  no  returns;  data  eompUed  from  town  report. 
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Table  V. 

Deaihafrom  Specified  Causes,  1897.  Death  Rales  per  10,000  (1894-97).  Ikath 

per  1,000  from  All  Causes  {1894-97). 


GaUSSS  or  DSATH. 


Deaths, 
1897. 
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The  population  upon  which  the  foi*egoing  death  rates  are  calculated 
is  estimated  for  1897  by  the  usual  rule,  from  the  rate  of  increase  in 
the  foregoing  five-year  period  (1890-95). 
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HEALTH  OF  TOWNS. 


The  following  abstract  has  been  compiled  from  the  reports  of  local 
boards  of  healthy  and  contains  the  principal  points  of  sanitary  inter- 
est, selected  from  those  reports  which  have  been  forwarded  to  the 
office  of  the  State  Board. 

Adams. 

Heretofore,  many  cases  which  were  very  mild  and  would  hardly  be  re- 
garded as  diphtheria  have  not  been  reported  to  the  board,  bat  under  the 
present  system  of  diagnosing  cases,  by  the  use  of  coltore  tabes,  all  cases, 
whether  mild  or  severe,  are  reported. 

The  board  has  taken  every  precaution  daring  the  past  year  to  prevent 
the  spreading  of  contagious  diseases,  and  twice  resorted  to  closing  the 
schools,  which  resulted  each  time  in  a  very  decided  decrease  in  the  spread 
of  the  disease. 

The  keeping  of  swine  within  the  fire  district  has  resulted  in  so  many  and 
such  frequent  complaints  against  this  nuisance  that  the  board  has  been 
compelled  to  take  action,  and  has  made  the  following  regulation :  — 

All  persons  are  hereby  forbidden  to  keep  swine  within  the  limits  of  the  fire 
district,  in  the  town  of  Adams,  Mass.,  on  and  after  April  1,  1898,  except  those 
having  a  special  license  for  the  keeping  of  the  same.  The  board  reserves  the 
right  to  revoke  the  license  for  the  keeping  of  said  swine  at  any  and  all  times, 
when  the  rules  and  regulations  for  the  keeping  of  said  swine  are  not  complied 
with. 

The  board  recommends  that  the  town  erect  a  slaughter  house,  and  charge 
each  licensed  butcher  a  nominal  sum  for  slaughtering  there. 

Amesburt. 

We  point  with  a  great  amount  of  pride  to  the  fact  that  the  milk  supply 
of  Amesbury  at  the  present  time  is  of  an  exceedingly  high  order.  The 
regulation  pertaining  to  the  milk  supply  met  with  a  willing  response  from 
all  the  producers  except  two  out  of  town.  One  of  these  thought  better  of 
it  later,  and  complied  with  the  request.  The  other  was  brought  into  court 
and  fined.  He  appealed  to  the  superior  court.  He  pleaded  guilty  in  the 
superior  court,  and  his  case  was  placed  on  file. 

The  question  of  how  to  dispose  of  the  dead  bodies  of  animals,  killed  by 
order  of  the  State  still  comes  up  for  consideration.  This  board  recom- 
mends that  a  small  appropriation  be  voted  to  either  erect  or  secure  the  use 
of  a  small  slaughter  house  where  this  work  can  be  done.  A  small  furnace 
is  necessary  to  cremate  the  viscera  of  these  animals. 
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All  unhealthy  cows  found  by  the  inspector  in  New  Hampshire  were  dis- 
posed of  so  that  the  milk  should  not  be  sold  in  Amesbury. 

DipJuheria.  —  A  little  more  than  twenty-five  per  cent,  of  those  cas^ 
treated  without  antitoxin  proved  fatal.  Of  those  treated  with  antitoxin, 
one  hundred  per  cent,  recovered. 

Arlington. 

During  the  past  year  the  town  has  been  singularly  free  from  any  epidemic 
of  contagious  disease. 

Our  statistics  show  that  in  1894  there  were  reported  13  cases  of  diph- 
theria and  87  cases  of  scarlet  fever ;  in  1895,  40  cases  of  diphtheria  and  20 
cases  of  scarlet  fever ;  in  1896,  20  cases  of  diphtheria  and  7  cases  of 
scarlet  fever ;  in  1897,  8  cases  of  diphtheria  and  10  cases  of  scarlet  fever. 
During  these  four  years  the  population  of  the  town  has  steadily  increased, 
while  the  number  of  cases  of  diphtheria  and  scarlet  fever  has  steadily 
decreased. 

Attleborough. 

It  has  been  our  custom  not  to  require  the  head  of  the  family  or  other 
members  working  in  shops  to  remain  at  home  or  absent  themselves  from 
their  various  vocations,  provided  the  sick  person  is  kept  in  an  apartment 
away  from  the  living  rooms,  and  that  they  have  nothing  to  do  with  the  care 
of  the  patient.  This  rule  has  worked  well  and  will  be  followed  by  us,  un- 
less, as  a  result  of  carelessness  or  otherwise,  the  health  of  the  commonity 
seems  to  be  imperilled. 

The  almost  universal  use  by  physicians  of  the  antitoxin  serum  in  the 
treatment  of  diphtheria  has  robbed  that  disease  largely  of  its  terrors. 
Early  in  the  year  the  local  board  availed  itself  of  the  ofifer  of  the  State 
Board  to  furnish  free  to  towns  this  serum,  and  we  have  had  kept  in  one  of 
the  drug  stores  in  town  a  supply  sufficient  to  furnish  this  wonderful  agent 
for  immediate  use  by  physicians.  Forty-five  bottles  were  used  daring  the 
year.  This  action  of  the  State  Board  seems  to  us  to  be  of  the  greatest 
benefit  to  the  community,  and  we  trust  that  they  will  continue  to  famish 
this  valuable  remedy,  which  otherwise,  from  its  great  cost,  would  be  almost 
denied  many  people. 

Beverly. 

We  have  introduced  the  new  formaldehyde  gas  generator  for  fumigating, 
and  find  it  very  satisfactory. 

Boston. 

The  total  number  of  deaths  for  the  year  was  11,154,  a  decrease  from  the 
previous  year  of  480  deaths.  The  death  rate  for  the  year,  as  calculated 
on  an  estimated  population  of  528,912,  was  21.08  per  1,000  inhabitants. 
This  rate  is  less  by  1.45  than  that  of  the  previous  year,  and  the  lowest 
since  1879. 
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Infant  Mortality.  —  The  percentage  of  deaths  under  one  year  in  1885 
was  80.0 ;  in  1890  the  percentage  was  26.78,  and  in  1895,  26.85.  A  table 
has  been  constructed  on  the  following  method,  which  is  generally  admitted 
to  be  accurate,  viz.,  deaths  under  one  year  of  age  to  100  births.  The  de- 
crease in  this  table  is  notable. 


Deaths  under  One  Tear 

ofAge^ 

to  each  100  Births. 

Ybabs. 
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Medical  Inspection  of  Schools.  — The  number  of  cases  of  infectious  dis- 
eases found  in  the  schools  during  1897  has  been  less  than  in  previous  years, 
as  would  be  expected  in  the  great  falling  off  in  the  total  cases  in  the  city. 
The  attention  and  watchfulness  of  the  inspectors,  however,  have  continued, 
and  with  marked  effect,  not  only  in  pointing  out  a  large  number  of  cases 
and  causes  of  sickness,  but  in  creating  a  larger  interest  in  the  physical  wel- 
fare of  the  school  children. 


Summary  of  Reports  of  Medical  Inspectors  of  Schools  for  1897  • 

Specific  infectious  diseases, 495 

Oral  and  respiratory  diseases,   ^ 8,688 

Diseases  of  the  ear,        . 91 

Diseases  of  the  eye, 489 

Diseases  of  the  skin, 2,775 

Miscellaneous  diseases, 5,289 

Total  number  of  examinations, 12,777 

Number  recommended  to  be  sent  home, 2,781 

Number  of  consultations  with  teachers  (about  pupils  returning 

to  school), 927 

Lodging-houses. — The  personal  experience  of  the  board  of  health  war- 
rants the  conclusion  that,  to  measurably  check  the  fostering  of  immoral 
and  unclean  habits  of  men  and  their  crowding  into  ill-fitted  and  dangerous 
buildings,  as  well  as  for  the  welfare  of  the  better  disposed,  it  is  necessary 
to  make  and  enforce  wholesome  regulations  for  the  construction,  equipment 
and  care  of  all  cheap  lodging-houses,  and  to  this  end  the  following  rules 
and  regulations  have  been  adopted :  — 

1.  The  means  for  light  and  ventilation  shall  be  satisfactory  to  the  board  of 
health,  and  beyond  the  control  of  lodgers. 

2.  All  floors  and  stairways  shall  be  sound,  smooth,  and  either  painted  or  shel- 
lacked. 
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3.  There  shall  be  allowed  not  less  than  three  hundred  cubic  feet  of  space  to 
each  lodger  in  sleeping-rooms. 

4.  Open  and  spacious  dormitories  shall  be  preferred. 

5.  Single  or  small  rooms  shall  be  allowed  only  in  exceptional  cases,  and  then 
only  with  fireproof  partitions. 

6.  No  carpeting  shall  be  allowed  on  floors  or  stairways. 

7.  There  shall  not  be  less  than  two  horizontal  feet  between  the  sides  of  any 
two  beds. 

8.  All  bedsteads  shall  be  single,  and  of  iron. 

9.  Blankets  shall  be  required  and  "comforters**  shall  be  prohibited. 

10.  Mattresses  shall  be  covered  with  a  waterproof  covering. 

11.  No  person  shall  be  allowed  to  retire  or  sleep  in  his  day  clothing. 

12.  No  person  who  is  not  clean  shall  be  allowed  to  retire  without  a  bath. 

13.  Water-closets  (one  to  every  twenty  lodgers),  lavatories  and  shower-bath, 
with  hot  and  cold  water,  all  with  open  plumbing,  shall  be  furnished  on  each 
floor,  and  the  floors  to  same  shall  be  of  marble,  slate  or  concrete. 

14.  All  movable  receptacles  for  excretions  are  prohibited. 

15.  Smoking  in  sleeping-rooms  is  prohibited. 

16.  All  stairways,  fire-escapes  and  other  means  of  exit  in  case  of  fire  shall  be 
in  accordance  with  the  statutes  and  ordinances  on  that  subject,  and  to  the  satisfac- 
tion of  the  building  commissioner. 

17.  Stoves  for  heating  shall  be  allowed  only  under  the  most  favorable  condi- 
tions for  safety. 

18.  The  use  of  portable  kerosene  lamps  is  prohibited. 

19.  A  reliable  person  or  persons  shall  be  in  attendance  at  all  hours  of  the 
night. 

Disinfection.  —  The  amount  of  disinfection  in  dwellings  daring  the  past 
year  has  fallen  off  somewhat,  owing  to  the  smaller  number  of  casea  of  diph- 
theria and  scarlet  fever,  while  the  care  and  completeness  of  this  work  has 
been  greatly  improved,  and  our  means  for  finding  and  dealing  with  infec- 
tious diseases  have  largely  increased  and  been  rendered  more  effective. 
The  new  agent,  formaldehyde  gas,  which  was  put  in  use  here  in  January, 
1896,  and  mentioned  in  our  last  annual  report,  has  proved  suflSciently  ef- 
fective to  warrant  its  general  use  as  a  surface  disinfectant  in  place  of  the 
sulphur-dioxide  process.  The  steam  plants  for  disinfection  in  the  city  and 
at  quarantine  have  been  continued  in  active  use,  as  have  also  been  the 
bichloride  of  mercury  and  the  chloride  of  lime.  The  following  table  pre- 
sents a  list  of  the  diseases  and  of  the  infected  articles  and  places  for  which 
this  work  has  been  done :  — 

Diphtheria, 2,984 

Scarlet-fever, 1,68S 

Measles, 10 

Phthisis, 13 

Small  pox, 11 

Glanders 107 
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Miscollaneotis, 4 

Infected  bedding,  etc.  (lots), 42 

Infected  clothing  (lots), 29 

Infected  books,  etc.  (lots), 11 

Infected  carriages  (lots), 7 

Infected  schools  (lots), 8 

Rooms  disinfected, 9,477 

Garbage  and  Refuse  Disposal.  —  The  board  is  gratifled  in  being  able  to 
state  that  the  outlook  for  the  erection  of  plants  by  the  city  for  greatly  im- 
proved methods  of  disposal  of  garbage  and  other  refuse  of  the  city  is  good. 
The  proposed  reduction  plant  at  ^'  Calf  Pasture"  would  do  away  with  sev- 
eral serious  garbage  nuisances  in  the  city,  and  the  proposed  incinerating 
plant  for  the  combustible  refuse,  on  Albany  Street,  would  abate  a  nuisance 
at  Fort  Hill  wharf,  and  relieve  the  harbor  and  beaches  of  coUectiouB  of 
most  obectionable  materials. 

Bakeries,  —  Under  the  law  governing  bakeries,  844  of  them  have  been 
examined,  and  alterations  made  so  as  to  comply  with  the  law.  All  water- 
closets  have  been  removed  from  the  bakeries  and  wash-rooms  provided.  In 
all  cases  where  there  was  direct  communication  between  stables  and  bak- 
eries, partitions  have  been  built  and  direct  communication  cut  ofif.  All 
bakeries  have  been  whitewashed  once  in  three  months,  according  to  the 
law.  In  two  instances  the  owners  of  bakeries  which  were  connected  with 
stables  were  obliged  to  remove  their  horses  to  other  places,  as  satisfactory 
alterations  could  not  be  made  within  their  establishments. 

Public  Baths. — There  were  eighteen  bath-houses  in  operation  during  the 
year  1897,  which  were  used  by  the  public  to  the  extent  shown  in  the  follow- 
ing summary :  — 


• 

18»«. 

1S97. 

Total  men  and  boys 

Total  women  and  girls, 

611,894 
189,341 

536,360 
120,915 

Total  of  both  sexes, 

801,235 

657,275 

Stables,  — The  number  of  applications  for  the  occupation  of  stables  dur- 
ing the  year  was  257.  Of  this  number,  198  were  granted,  36  were  refused, 
8  were  withdrawn  and  15  are  awaiting  action. 


Extracts  from  Reports  of  Medical  Inspectors. 

Daring  the  past  year  459  persons  dying  without  a  physician  in  attendance  have 
been  reported  to  this  office.  In  all  these  cases  a  personal  visit  has  been  made, 
the  body  examined,  and  a  probable  diagnosis  made  before  granting  a  permit  for 
burial.    Five  cases  were  referred  to  the  medical  examiner  for  investi£:ation. 
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Infectious  Diseases. — Twenty-four  cases  of  eruptive  diseases,  reported  as  small- 
pox, have  been  examined  during  the  year.  Ten  of  these  were  found  to  be  small- 
pox. In  these  cases  prompt  isolation,  removal  to  the  hospital,  disinfection  of  the 
premises  and  vaccination  of  those  that  had  been  exposed  prevented  any  spread  of 
the  disease. 

Three  thousand  three  hundred  and  ninety-eight  cases  of  diphtheria  and  1,933 
cases  of  scarlet  fever  were  reported  the  past  year.  £ach  case  has  been  investi- 
gated, and  a  report  made  whether  or  not  the  case  was  properly  isolated.  In 
many  cases  isolation  was  not  approved,  and  these  cases  were  sent  to  the  hospital, 
and  when  necessary  an  order  was  obtained  for  a  forcible  removal. 

Three  thousand  one  hundred  and  fifty-six  persons  have  been  vaccinated ;  1,220 
persons  have  received  certificates  of  vaccination,  such  persons  having  returned 
and  proven  themselves  entitled  to  certificates. 

Animals  killed  cU  Abattoir, 

Cattle,     .        t 21,020 

Calves, 16,217 

Sheep, 55,040 

Swine, 6,969 

Total, 99,246 

Animals  condemned. 


Nomber. 


Weight 
(Ponncls). 


Cows, 

Steers, 

Bulls, 

Calves, 

Sheep, 

Swine, 

Parts  of  animals, 

Total, 


27,258 

740 

1,540 

43 

950 
1«500 


32,031 


Diseases  found  among  Animals  after  having  been  hilled  and  dressed  at  the  Abattoir, 

necessitating  the  Condemning  of  the  Carcasses, 


DI8KA4S8. 


Sheep. 


Swtoc 


Tuberculosis, 
Texas  fever,  . 
Puerperal  fever. 
Hog  cholera, . 
Immatnred,   . 

Total,      . 


70 

1 

~ 

<— 

1 

- 

- 

- 

1 

- 

72 

I 

- 
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Tubereuioaia. — The  following  table  shows  the  percentage  of  tuberculosis 
in  cattle  killed  at  the  abattoir :  — 


Clam  ov  AnKAU. 

Kamber 
Beoelved. 

TnberenloBU. 

Percentage. 

Whole  number  of  all  kinds,      .... 
Cows  from  eastern  States,         .... 
Bulls  from  eastern  States,         .... 
Steers  from  eastern  States,       .... 
Cows  from  Western  States,        .... 
Steers  from  western  States,      .... 

21,020 

2,044 

250 

833 
18,392 

70 

66 

3 

1 

0.333 
8.229 
1.200 

Under  the  head  of  '*  Cows  from  eastern  States  "  is  understood  those  ani- 
mals from  all  of  the  New  England  States,  including  Massachusetts. 

Glanders,  —  There  has  been  reported  to  the  board  of  health  during  the  past 
year  175  horses  under  the  suspicion  of  haying  glanders  or  farcy.  Of  these, 
19,  on  examination,  were  found  to  be  affected  with  some  other  disease,  3 
could  not  be  found,  and  153  proved  to  have  glanders,  and  were  at  once 
reported  to  the  Board  of  Cattle  Commissioners.  Of  the  153  cases  of  glan- 
ders, 8  were  animals  which  were  found  in  Boston,  but  which  belonged  in 
some  other  city,  and  had  never  been  in  any  stable  in  this  city. 

Rabies.  —  During  the  past-year  eight  dogs  have  died  within  the  city  with 
symptoms  suspicious  of  rabies.  One  dog  which  had  always  been  kept  with 
two  of  the  above  dogs  that  had  died  was  placed  in  quarantine  for  ninety 
days,  and  at  the  expiration  of  that  time  it  was  released  from  quarantine,  as 
no  symptoms  of  rabies  had  appeared.  A  dog  which  had  been  bitten  by  a 
rabid  dog  was  ordered  killed,  as  the  method  of  quarantine  was  insufficient, 
and  several  small  children  were  thereby  exposed  to  this  animal. 


BaiDOEWATER. 

Early  in  February  two  oases  of  scarlet  fever  occurred  in  the  normal 
boarding  hall.  These  cases  were  quarantined  within  the  building,  and 
every  precaution  taken  to  prevent  the  spread  of  the  disease  ;  nevertheless, 
from  previous  exposure,  several  more  cases  developed,  and  it  was  thought 
best  to  close  the  school  for  weeks,  to  prevent  the  further  spread  of  the  dis- 
ease. Meanwhile  great  care  was  taken  to  prevent  contagion  in  the  model 
school.  The  teachers  were  sent  away  from  Normal  Hall  to  board,  and  all 
observing  by  students  of  the  normal  school  was  for  the  time  prohibited. 
These  protective  measures  were  successful,  and  no  case  of  scarlet-fever 
occurred  in  the  model  school. 

On  the  return  of  the  normal  pupils  at  the  end  of  two  weeks  it  was  found 
necessary  to  provide  for  some  of  the  convalescents  who  were  not  yet  ready 
to  be  released  from  quarantine,  and  a  house  was  taken  on  Mt.  Prospect 
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Street  to  be  used  as  a  hospital.  To  this  house  these  patients  were  remoTed. 
Snbseqaently  other  cases  which  occurred  were  immediately  transferred  to 
the  hospital.  In  this  way,  after  much  anxiety  and  inconvenience,  the 
spread  of  the  disease  was  checked.  The  whole  number  of  cases  in  connec- 
tion with  the  normal  school  was  nineteen. 


Brockton. 

The  death  rate  for  the  year,  as  calculated  on  a  population  of  85,858  (the 
State  Board  of  Health*B  estimate),  was  18.19  per  1,000  inhabitants.  This 
rate  is  less  by  4.95  than  that  of  the  previous  year,  and  the  lowest  with  one 
exception  for  nine  years. 

The  board  is  of  the  opinion  that  the  final  disinfection  of  the  premises 
where  there  have  been  contagious  diseases,  to  be  done  in  a  thorough  and 
reliable  manner,  should  be  done  by  a  person  under  the  immediate  aupervi- 
sion  of  the  board. 

Neacly  two  hundred  estates  were  connected  with  the  public  sewer  the 
past  year. 

Brookline. 

With  a  population  of  18,147,  206  deaths  give  a  mortality  of  only  11.18 
per  1,000  inhabitants  for  1897. 

As  an  important  aid  to  a  correct  diagnosis  in  cases  of  fever  suspected  by 
the  physician  to  be  typhoid,  the  board  has  arranged  for  free  bacteriological 
examinations,  which  compare  favorably  in  point  of  accuracy  with  those 
provided  by  the  board  for  the  diagnosis  of  tuberculosis  and  diphtheria. 

It  is  believed  this  test,  the  ''  Widal  reaction,"  will  be  most  useful  in  the 
detection  of  light  or  *^  walking  cases"  of  typhoid,  the  class  of  cases  that 
are  most  dangerous  in  spreading  the  disease,  because  undetected  and  at 
large,  and  perhaps  engaged  in  the  milk  business. 

Intermittent  fever  (malaria)  has  been  less  prevalent  the  past  year  than 
during  the  previous  few  years.  Circular^  of  inquiry  sent  to  all  practising 
physicians  in  the  town  and  to  those  living  just  beyond  the  limits  brought 
out  the  fact  that  during  the  year  about  fifty  typical  cases  had  been  met  with. 

The  board's  hospitals  for  diphtheria  and  scarlet  fever  were  in  use  a  con- 
siderable part  of  the  year  for  tbe  prompt  isolation  and  care  of  the  very  first 
cases  appearing  in  tenements  or  other  crowded  buildings,  thus  doing  much 
to  prevent  the  spread  of  these  dangerous  but  more  or  less  preventable  dis- 
eases, and  at  the  same  time  enabling  many  children  to  continue  in  school, 
who  otherwise,  though  well,  must  have  remained  out  for  many  weeks.  The 
free  bacteriological  examinations  provided  by  the  board  for  the  early  and 
accurate  diagnosis  of  diphtheria  have  been  very  extensively  availed  of,  and 
with  great  benefit  to  the  patients  and  their  families. 

In  April  formaldehyde  disinfection  of  rooms  after  scarlet  fever  and  diph- 
theria was  adopted,  and  since  that  time  has  been  in  successful  use. 
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The  subject  of  the  prevention  of  tabercnloeis,  the  disease  which  destroys 
more  lives  than  all  other  oommanicable  diseases  combined,  has  recently 
received  serious  attention.  As  a  result,  the  board  printed  a  revised  and 
abridged  circular  of  the  Massachusetts  State  Board  of  Health  on  the  nature 
and  prevention  of  that  disease,  and  ordered  a  copy  to  be  sent  to  every  fam- 
ily in  town. 

The  need  of  improved  public  bathing  facilities,  often  urged  in  previous 
reports  of  this  board,  has  been  fully  met  by  the  new  public  bath-house,  over 
45,000  baths  having  been  taken  there  the  past  year. 

During  the  past  year  the  number  of  examinations  made  in  the  laboratory 
has  been  nearly  double  that  for  the  year  preceding,  and  the  scope  of  the 
work  has  been  increased  to  include  analysis  of  butter  as  well  as  milk  and 
vinegar. 

CAlfBRIPOE. 

Complaints  investigated  and  nuisances  abated  during  the  year,         776 

Number  of  inspections  made, S,02S 

Number  of  subsequent  inspections, 4,180 

Total, 7,208 

In  view  both  of  the  present  situation  and  the  future,  the  city  has  no  more 
pressing  need  than  an  adequate  hospital  for  cases  of  infectious  diseases, 
and  we  earnestly  urge  that  a  site  be  at  once  secured  and  such  a  hospital 
established. 

The  medical  inspection  of  schools  has  been  continued  through  the  year 
on  the  same  lines  as  in  the  year  1896. 

The  diseases  discovered  in  the  schools  during  1897,  and  the  number  of 
cases  of  each  disease,  are  given  below :  — 

Chicken-pox, 21 

Diphtheria, 2 

Measles, 19 

Mumps, 8 

Pediculosis, 53 

Phthisis, 1 

Scarlet-fever, 4 

Whooping-cough, 13 

Diseases  of  ear, 4 

Diseases  of  eye, 28 

Diseases  of  skin, 17 

All  other  diseases, 42 

Total, 212 

The  number  reported  shows  an  increase  of  41  cases  over  the  number  re- 
ported in  1896. 
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The  report  on  ice  made  to  ns  by  the  iDspector  of  milk  shows  that  the 
condition,  fraught  with  danger  to  the  health  of  the  community,  which  ex- 
isted a  year  ago,  and  on  which  we  commented  at  length  in  our  report  for 
1896,  still  continues  in  existence. 

With  a  view  to  the  abatement  of  the  dangerous  and  filthy  practice  of 
spitting  in  street  cars,  a  practice  confined  almost  entirely  to  men,  the  board, 
at  a  meeting  held  July  28,  passed  the  following  regulation :  — 

The  board  of  health  of  this  city  hereby  adjudges  spitting  in  street  cars  to  be  a 
public  nuisance,  source  of  filth  and  cause  of  sickness,  and  prohibits  such  spitting 
upon  the  floor,  platform  or  any  other  part  of  any  street  car. 

Canton. 

We  again  repeat  what  we  said  in  our  report  of  last  year  in  reference  to 
sewerage  in  the  thickly  settled  portions  of  the  village,  as  it  is  a  matter  that 
will  very  soon  demand  serious  thought  and  attention.  We  respectfully 
suggest  that  this  question  be  given  due  consideration  in  the  near  future. 

Chicopee. 

The  sanitary  condition  of  the  city  of  Chicopee  during  the  year  1897  was 
better  than  in  former  years.  The  health  of  a  community  depends  largely 
on  the  action  of  the  people,  and,  unless  the  people  will  voluntarily  comply 
with  the  regulations  of  the  board  of  health,  unsatisfactory  work  will  be  the 
result. 

The  board  recommends  the  adoption  by  the  city  of  the  collection  of  all 
garbage  in  the  most  settled  parts  of  the  city. 

Concord. 

Our  agent  has  made  a  careful  inspection  of  each  house  and  bam  within 
the  limits  of  the  town.  The  condition  of  the  different  premises  examined 
varies  greatly,  as  it  would  be  natural  to  infer.  Taken  as  a  whole,  however, 
the  situation  has  improved  over  the  previous  year,  and  exhibits  a  decided 
advance  in  sanitation  during  the  last  five  years.  This  is  shown  in  the  re- 
duced death  rate. 

During  the  past  month  we  have  caused  another  examination  of  dairy 
farms  to  be  made,  and  the  conditions  found  were  as  a  whole  not  as  satis- 
factory as  they  should  be,  and  what  we  have  a  moral  right  to  demand. 
About  56  per  cent,  were  found  in  first-class  condition,  in  regard  to  light, 
ventilation  and  cleanness ;  21  per  cent,  were  fair ;  and  23  per  cent,  de- 
cidedly bad.    The  first  duty  of  our  milk  producers  must  be  in  the  line  of 

greater  cleanness. 

Dan  VERS. 

The  greatest  question  before  the  board  has  been,  as  for  a  number  of 
years,  the  disposal  of  the  sewage  from  the  tanneries.  This  subject  has  en- 
grossed the  attention  of  the  State  Board  of  Health  for  a  number  of  years 
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throaghout  the  State,  and  it  is  a  subject  which  very  properly  comes  withia 
the  sphere  of  the  State  Board  of  Health  for  a  solution.  Consequently  we 
have  very  frequently  called  upon  it  for  advice  as  to  the  best  way  of  remedy- 
ing the  nuisance  caused  by  the  sewage  from  factories  emptying  into  Crane 
River. 

The  diphtheria  epidemic,  which  started  last  year,  continued,  but  has  been 
kept  under  excellent  control  by  careful  isolation  of  cases.  We  wish  to 
express  our  great  confidence  in  the  value  of  the  serum  treatment  of  this 
dread  disease.  It  is  evident,  to  physicians  who  have  used  this  remedy, 
that  it  greatly  shortens  the  duration  of  the  disease,  and  cures  it  when 
administered  in  season.  Failure  results  only  when  it  is  used  too  late  in 
malignant  cases.  When  administered  early,  even  in  the  most  severe  cases, 
a  satisfactory  effect  is  apparent  in  a  short  time. 

An  apparatus  for  the  generation  of  formaldehyde  gas  for  disinfection  has 
been  purchased  by  the  board.  It  has  been  found  to  be  of  value,  and  we 
appreciate  it;  but  there  is  nothing  equal  to  the  thorough  cleansing  of 
infected  apartments  with  antiseptic  solution,  and  renewal  of  paper,  paint 
and  whitewash.  The  careful  isolation  of  patients  until  all  traces  of  disease 
have  disappeared,  together  with  thorough  disinfection  of  infected  apart- 
ments, will  be  insisted  upon  by  the  board  in  all  cases. 

Dedham. 

The  sanitary  condition  of  the  town  during  the  past  year  has  caused  more 
trouble  than  in  any  of  the  previous  years.  More  complaints  from  over- 
flowing cesspools,  vaults  and  bad  drainage  have  been  received  than  have 
ever  before  been  made  in  any  like  period.  Over  170  complaints  have  been 
thus  made,  and  in  many  cases  the  remedy  is  difficult  and  expensive. 

For  the  proper  disposal  of  our  wastes,  and  protection  of  the  public  health, 
it  is  essential  that  the  town  should  take  immediate  steps  toward  relief  by 
the  construction  of  sewers. 

Eyerett. 

The  city  is  in  a  better  sanitary  condition  than  last  year,  as  many  cess- 
pools and  vaults  have  been  ordered  abolished  and  the  premises  connected 
with  the  sewer. 

The  number  of  deaths  from  consumption  during  the  year  was  five  less 
than  in  1896.    This  year  there  were  thirty-five  deaths  from  consumption. 

A  most  important  subject  that  the  board  has  at  present  under  considera- 
tion is  the  milk  supplied  to  the  inhabitants  of  our  city.  When  the  board 
of  health  is  empowered  to  have  authority  over  the  milk  supply,  we  may 
hope  to  see  milk  handled  by  dealers  who  are  responsible,  who  have  facilities 
to  mix  and  store  their  milk  in  buildings  separate  from  all  sources  of  infec- 
tion, kept  and  delivered  in  receptacles  that  are  thoroughly  cleansed,  and 
endorsed  by  the  board  of  health ;  and  not  until  then  can  we  hope  to  obtain 
milk  that  is  free  from  pollution. 
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We  recommend  that  the  inspector  of  milk  come  under  the  jurisdiction 
of  the  board  of  health. 

Ninety-seven  orders  have  been  issued  to  connect  buildings  with  the  sewer. 
One  hundred  and  one  orders  to  abate  nuisances  were  sent  or  served. 

There  were  three  hundred  and  fifty-seven  cultures  taken  during  the  year, 
and  fifty-one  houses  fumigated. 

Fall  River. 

The  system  of.  disinfecting  premises  visited  by  contagion,  which  up  to 
the  month  of  April  last  year  had  been  done  by  burning  sulphur,  using 
three  pounds  to  each  one  thousand  cubic  foot  of  air  space,  was  then  substi- 
tuted by  the  use  of  formaldehyde  gas. 

By  the  timely  discovery  and  interference  by  the  board  at  the  beginning 
of  the  year,  what  threatened  to  assume  the  proportions  of  an  epidemic  of 
typhoid  fever,  through  carelessness  in  handling  milk  by  a  dealer,  was 
narrowly  averted.  This  dealer  used  a  tenement  in  a  house  in  which  typhoid 
fever  existed  as  a  storage  place  for  milk.  Investigation  of  several  cases 
of  the  disease  disclosed  the  facts  that  the  families  in  each  case  obtained 
the  milk  supply  from  this  dealer.  The  board  immediately  took  possession 
of  the  milk  and  utensils  belonging  to  this  dealer,  had  the  milk  destroyed, 
all  cans  and  measures  sterilized  and  the  cow  barn  disinfected,  after  which 
no  cases  attributable  to  this  milk  dealer  were  reported. 

By  a  new  regulation,  the  board  has  a  record  kept  of  the  source  of  the 
milk  supply  in  every  family  in  which  a  case  of  typhoid  fever  is  reported  to 
exist.  Provision  has  also  been  made  to  enable  physicians  to  confirm  the 
diagnosis,  in  all  cases  of  suspected  typhoid  fever,  by  the  Widal  test,  outfit 
and  full  printed  instructions  for  which  can  be  obtained  on  application  at 
this  office. 

The  board  furnishes  culture  tubes  and  outfits  for  taking  cultures  on  ap- 
plication at  the  office ;  and,  as  this  disease  demands  prompt  attention, 
physicans,  parents  and  guardians  of  children  suspected  of  having  the  dis- 
ease are  advised  to  lose  no  time  in  having  cultures  taken  and  the  true 
nature  of  the  disease  determined. 

Three  thousand  six  hundred  persons  were  successfully  vaccinated  at  this 
office  during  the  year.  The  following  table  gives  the  number  vaccinated  at 
this  office  each  year  since  1892 :  — 


1892, 
1893, 
1894, 


1,826 

1896, 

1,231 

1896. 

1,720 

1897, 

2,118 

2,001 
3,600 


A  hospital  for  the  isolation  of  contagious  diseases  is  a  necessity  which 
has  existed  for  years  and  becomes  more  manifest  every  succeeding  year. 
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In  providing  snch  a  hospital,  we  would  recommend  having  a  bacteriological 
laboratory  and  pablic  disinfection  station  attached ;  that  it  be  located  in 
some  sparsely  settled  section  of  the  city,  and  sufficient  land  secured  upon 
which,  in  case  of  emergency,  temporary  buildings  could  be  erected  for  the 
accommodation  of  patients. 

Under  act  of  Legislature  (1896),  constant  supervision  and  periodical 
inspection  of  the  various  bakeries  in  the  city  has  been  exercised  and  per- 
formed. 

The  inspection  of  all  cattle  within  the  city  has  been  thoroughly  made. 
The  carcasses  of  all  animals  killed  and  intended  for  food  have  been  ex- 
amined and  tagged  by  the  inspector,  who  attends  the  slaughter  of  all  such 
animals,  when  satisfied  that  they  are  free  from  disease. 

FiTCHBURO. 

The  report  shows  a  large  increase  in  the  amount  of  work  performed 
during  the  year  in  all  its  departments. 

The  following  regulation  in  regard  to  spitting  in  public  places  was 
adopted  June  26 :  ^*  Spitting  in  public  conveyances  (street  cars,  hacks, 
carriages,  etc.)»  public  halls  and  assembly  rooms  is  prohibited,  under 
penalty  provided  for  violation  of  rules  and  regulations  of  the  Board  of 
Health."  This  action  is  in  line  with  public  health  regulations  adopted  in 
progressive  cities  throughout  the  country.  Copies  have  been  posted  by  the 
street  railroad  company  in  all  its  l^ars  and  by  proprietors  of  public  halls  in 
various  instances,  and  have  brought  a  fair  degree  of  good  result. 

Among  the  important  questions  demanding  the  earnest  consideration  of 
the  city  government,  none  is  of  greater  importance  or  demands  earlier  con- 
sideration than  that  of  proper  and  effective  disposal  of  the  sewage  of  the 
city.  Certain  sections  of  the  city  demand  sewage  facilities  at  an  early  date, 
or  the  city  will  be  affected  with  an  epidemic  of  disease  that  will  prove 
vastly  more  expensive  than  the  construction  of  the  necessary  sewers  to 
relieve  the  congested  district. 

The  accumulation  of  sewage  and  offensive  matter  in  the  Nashua  River 
still  continues,  and  the  pollution  grows  greater  each  year,  and  will  soon  be 
a  standing  menace  to  the  health  of  this  community,  and  the  board  feels 
that  some  measures  ought  to  be  adopted  toward  carrying  much  of  the  sew- 
age matter  of  the  city  to  a  point  beyond  the  thickly  settled  portion  of  the 
community.  The  board  deems  this  of  sufficient  importance  to  demand  your 
early  consideration,  to  the  end  that  the  means  will  be  devised  toward  a 
proper  remedy.  We  would  ask  the  city  government  that  a  committee  be 
appointed  to  take  into  consideration  the  matter  of  a  sewerage  system  for 
the  city,  a  main  sewer  of  sufficient  size  with  properly  connecting  branches 
to  carry  the  sewage  below  the  city  proper,  and  report  upon  the  same  at  an 
early  date,  to  the  end  that  the  sewers  hereafter  constructed  may  be  con- 
nected and  carried  into  a  common  system. 
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Owing  to  the  growth  of  the  bacteriological  work  of  the  board,  we  would 
ask  that  a  room  be  assigned  us  and  that  an  appropriation  be  made  for 
properly  fitting  up  and  conducting  the  same.  This  plan  has  already  been 
adopted  in  several  cities  in  the  State. 

Together  with  other  boards  throughout  the  State,  this  board  has  in  view 
the  bringing  under  the  supervision  of  their  department  the  sources  of  milk 
supply,  including  premises  outside  of  the  city  as  well  as  inside,  where  milk 
is  produced  for  consumption  in  Fitchburg.  The  plan  contemplated  would 
be  an  inspection  of  all  such  premises  with  a  view  to  ascertaining  the  con- 
ditions existing,  and  to  make  the  issuing  of  licenses  dependent  on  such 
conditions. 

The  board  has  taken  a  radical  departure  from  previous  methods  in  the 
matter  of  fumigation  and  disinfection.  The  new  disinfectant,  formalde- 
hyde, has  been  adopted  by  the  board,  and  is  used  in  all  cases  of  scarlet- 
fever,  diphtheria  and  membranous  croup  with  good  results.  This  has 
necessitated  the  doing  of  the  entire  work  of  fumigation  by  the  agents  of 
the  board,  and  as  a  consequence  considerable  extra  expense  has  been  en- 
tailed, but  with  the  result  of  the  work  being  done  properly,  which  has 
seldom  been  the  case  previous  to  this  time.  In  addition  to  this,  the  board 
has  distributed  in  all  cases  liquid  disinfectants,  as  it  has  been  found  by 
experience  that  in  many  cases  the  same  were  not  freely  used  when  not 
provided  by  the  board.  From  its  own  work  and  the  many  reports  re- 
ceived, the  board  is  perfectly  satisfied  of  the  virtues  and  effectiveness 
of  formaldehyde  as  a  disinfectant ;  but  it  is  of  the  opinion  that  many  im- 
provements are  yet  to  be  made  in  machines  before  the  best  results  can  be 
obtained. 

The  board  must  always  be  at  more  or  less  disadvantage  until  a  conta- 
gious disease  hospital  or  hospital  ward  is  provided.  It  is  safe  to  say  that 
good  isolation  is  impossible  in  at  least  one-half  of  the  cases  where  it  is 
needed  the  most,  and  therefore  a  contagious  disease  hospital  is  impera- 
tively demanded,  and  we  ask  that  one  be  provided  at  the  earliest  moment. 
Most  cases  occur  in  families  whose  means  and  room  are  too  limited  to 
allow  of  what  is  desired  in  this  direction.  In  many  cases  there  are 
several  members  of  the  family  who  are  employed  in  mills  and  in  factories 
where  large  numbers  of  people  are  congregated  together  in  one  room; 
under  such  conditions  the  danger  of  contagion  is  much  increased  unless 
the  said  members  are  debarred  from  employment  during  the  continuance  of 
the  case.  The  board  has  endeavored  to  enforce  this  as  a  regulation,  but  it 
nearly  always  works  hardship,  and  it  is  a  question  if  wage-earners  can  or 
ought  to  be  thus  deprived  of  their  means  of  support  without  compensation 
from  the  authority  depriving  them.  With  a  contagious  disease  hospital  or 
ward  this  difficulty  could  be  avoided,  beside  removing  the  danger  of  con* 
tagion. 


No.  34.]  HEALTH  OF  TOWNS.  673 

Franklin. 

The  number  of  complaints  brought  before  the  board  has  been  less  than 
usual. 

A  considerable  improvement  in  the  sanitary  condition  of  the  town  has 
been  undertaken  in  the  clearing  and  deepening  of  Mine  Brook. 

The  people  of  Franklin  are  again  reminded  that  Franklin  can  be  made  a 
healthful  town  to  live  in  only  by  securing  some  efficient  system  of  sewer- 
age. Malarial  diseases  are  prevalent  in  every  part  of  the  town.  Conditions 
exist  which  are  a  perpetual  menace  to  the  public  health,  and  no  endeavor 
short  of  good  sewerage  can  remove  them. 

Gardner. 

One  feature  that  the  board  has  given  particular  attention  to  is  the  doing 
away  with  surface  drainage  of  cesspools  and  other  filthy  matter. 

An  effort  has  been  made  to  influence  the  milkmen  to  keep  their  barns  as 
clean  as  possible,  and  it  is  hoped  that  the  effort  may  continue,  and  better 
ventilation  and  sanitary  conditions  generally  will  be  the  aim  of  all  the  milk 
producers. 

Having  been  informed  that  formaldehyde  had  been  used  with  good  suc- 
cess in  Boston  and  other  large  places,  the  board  decided  to  purchase  it  for 
the  use  of  public  buildings  and  private  houses.  It  has  been  used  several 
times,  with  perfectly  satisfactory  results.  Not  one  case  has  been  reported 
from  any  house  where  it  has  been  used. 

Grelat  Barrington. 

We  are  pleased  to  report  that  during  our  official  year  there  has  been  but 
one  case  of  infectious  disease  in  the  town.  Early  in  the  spring  of  1897  a 
case  of  scarlet  fever  was  reported  in  the  village  of  Housatonio.  In  this 
instance  the  house  was  promptly  quarantined  and  was  kept  under  strict 
quarantine  regulations  until  the  patient  had  entirely  recovered.  The  house 
and  its  contents  were  then  thoroughly  fumigated,  and  no  more  cases  of  the 
fever  occurred. 

It  is  of  the  greatest  importance  from  the  business  stand-point,  as  well  as 

from  every  other,  that  in  this  town  good  sanitary  conditions  be  secured  and 

preserved.     A  town  which  is  growing  in  favor  among  summer  residents 

cannot  be  too  careful  that  its  attractions  shall  not  be  marred  by  any  kind 

of  nuisance  which  not  only  offends  the  senses,  but  not  infrequently  causes 

disease. 

Haverhill. 

The  death  rate  is  the  lowest  of  any  year  during  which  the  board  of  health 
has  collated  statistics.  The  whole  number  of  deaths,  not  including  still- 
births, is  517,  41  less  than  for  the  year  1896,  and  making  the  rate  for  the 
year  14.11  to  the  thousand  of  population. 
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Of  typhoid  fever,  as  in  the  preceding  year,  we  have  had  nearly  three 
times  the  average  number  of  cases  of  the  last  twelve  years.  There  were  in 
all  125  cases,  nearly  100  of  which  occurred  epidemically  from  about  the 
fifth  of  August  to  near  the  close  of  the  year,  and  were  due,  in  the  opinion 
of  the  board,  to  one  general  source  of  infection. 

As  soon  as  the  board  felt  that  a  sufficient  number  of  cases  had  occurred 
to  justify  conclusions,  it  asked  the  board  of  water  commissioners  for  a  con- 
ference, which  was  readily  granted.  It  was  unequivocally  stated  that,  in 
the  opinion  of  the  board  of  health,  the  polluted  water  of  Crystal  Lake  was 
directly  responsible  for  the  prevalence  of  typhoid  fever.  It  was  also  stated 
that,  although  the  board  disliked  to  seem  to  create  alarm  in  the  mind  of  tbe 
public,  it  would  feel  compelled,  unless  the  epidemic  abated,  to  warn  the 
takers  of  Crystal  Lake  water  to  boil  it  before  using  it  for  drinking.  The 
epidemic  gradually  abated,  and  the  warning  was  unnecessary. 

HOLTOKB. 

The  question  of  garbage  disposal  is  the  most  serious  question  with  which 
the  board  of  health  has  to  deal.  Every  year  it  becomes  more  perplexing, 
owing  to  the  fact  that  dumping  grounds  are  more  scarce  and  more  remote 
from  the  business  centre  of  the  city.  During  the  year  this  department  has 
been  obliged  to  haul  garbage  to  places  of  deposit  in  the  suburbs,  at  an  ex- 
pense far  beyond  the  limits  of  economy. 

Htde  Park. 

In  the  handling  of  contagious  diseases  improvement  has  been  made  in  the 
prevention  of  contagion  to  a  great  extent,  the  use  of  formalin  as  a  disin- 
fectant having  been  adopted  and  fumigation  being  done  in  a  thorough  and 
effective  manner  by  this  method. 

Ipswich. 

The  small  death  rate  from  diphtheria  is  no  doubt  due  to  the  new  remedy, 
antitoxin,  which  the  physicians  have  so  generally  used  in  their  treatment  of 
this  disease. 

Lee. 

All  the  typhoid  fever  cases  were  in  the  same  house,  and,  in  the  opinion 
of  the  medical  attendant,  were  caused  by  the  use  of  water  from  a  well  re- 
cently sunk  in  gravelly  soil  contaminated  from  a  long-used  privy. 

Leominster. 

There  are  two  nuisances  which  have  existed  during  the  past  year  which 
must  be  looked  after  sharply  and  dispensed  with  before  the  warm  weather 
comes  on.  One  is  the  pollution  of  a  small  stream  running  through  tbe 
centre  of  the  town  by  the  occupants  of  the  factories  and  houses  situated  on 
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its  banks.  Although  measures  have  been  taken  to  stop  the  pollution  of 
this  stream,  it  is  evident  that  a  strict  compliance  with  these  requests  has 
not  yet  been  adopted.  Unless  in  the  immediate  future  these  requests  are 
heeded  and  complied  with,  more  stringent  measures  will  have  to  be  adopted 
and  enforced,  in  order  that  this  contamination  and  source  of  danger  to  the 
health  of  the  town  may  cease.  The  other  nuisance  referred  to,  which  exists 
at  times,  is  the  tendency  of  all  pond  owners,  during  the  warmer  weather, 
to  draw  down  their  ponds  and  allow  them  to  so  remain  for  several  days. 
The  board  recognizes  the  fact  that  it  is  necessary  at  times  to  draw  down 
these  ponds  for  purix>ses  of  repair,  but  at  the  same  time  would  strongly  and 
emphatically  urge  upon  these  owners  the  great  necessity  and  absolute  im- 
portance of  being  as  expeditious  as  possible  at  such  times,  and  to  permit 
these  ponds  to  remain  drawn  off  for  as  brief  a  time  only  as  is  absolutely 
necessary. 

The  town  is  to  be  congratulated  on  its  water  supply,  as  we  consider  no 
town  in  the  State  has  a  better  or  purer  water  to  drink  than  do  the  inhabi- 
tants of  Leominster. 

Lowell. 

The  cremator  has  rounded  out  the  five  years  of  its  guaranteed  service, 
and  its  work  for  the  past  year  has  justified  the  promises  made  for  it. 
Cremation  is  now  regarded  as  the  best  and  most  effective  method  of  dis- 
posing of  the  city's  garbage.  It  has  cost  the  city  of  Lowell  money  to 
adopt  the  principle,  and  it  is  gratifying  to  have  the  expenditure  justify  the 
wisdom  that  made  it.  Lowell  as  a  pioneer  in  this  most  sanitary  method 
cannot  very  well  go  back  to  the  old  method  of  disposing  of  the  garbage 
among  the  farmers,  ostensibly  to  be  fed  to  pigs,  but  more  frequently  to  be 
fed  to  milch  cows.  A  lack  of  means  is  alone  responsible  for  the  closing 
of  the  cremator  during  the  winter  and  the  distribution  of  swill  among  the 
farmers. 

Cost  of  burning  garbage,  1894, $5  J42  69 

Cost  of  burning  garbage,  1895, 3,662  63 

Cost  of  burning  garbage,  1896, 8,843  84 

Cost  of  burning  garbage,  1897, 2,612  07 

Saving  in  1897  of.        .        .  .        1781.27. 

Lowest  week's  cost  per  ton,  1894, $1   02 

Lowest  week's  cost  per  ton,  1895, 81 

Lowest  week's  cost  per  ton,  1896, 68 

Lowest  week's  cost  per  ton,  1897, 41 

During  the  year  1897  30,432  loads  of  ashes  were  removed  from  the 
houses  and  stores  to  the  various  dumping  grounds  in  use. 

The  board  completed  the  inspection  of  bakeries  begun  in  1896  under  the 
provisions  of  chapter  418  of  the  Acts  and  Resolves  of  the  Legislature  of 
1896.    Every  bakehouse  was  inspected,  and  orders  were  given  for  changes 


676  STATE  BOARD  OP  HEALTH.         [Pub.  Doc. 

or  improvements  in  them,  in  order  to  have  them  comply  with  the  law.  A 
prompt  compliance  was  manifested  in  every  case.  Of  the  seventy-five 
bakeries  examined,  five  were  found  nnfit  for  ase  as  such ;  these  were  closed. 

The  need  of  medical  inspection  of  the  scholars  in  daily  attendance  at 
schools  has  been  felt  during  the  year.  In  December,  on  account  of  the 
prevalence  of  diphtheria  in  a  certain  locality,  the  board  sent  two  physiciaDS 
into  the  schools  in  that  district,  and  had  a  general  inspection  of  all  the 
scholars  in  those  schools  made.  The  idea  of  medical  inspection  of  the 
schools  is  no  longer  to  be  classed  as  an  experiment.  The  board  would 
strongly  recommend  that  a  corps  of  medical  inspectors  be  appointed  for 
the  purpose  of  inspecting  the  schools  daily,  as  well  as  all  oases  of  conta- 
gion reported  to  the  health  department. 

In  the  early  part  of  1897  plans  were  made  for  a  special  effort  to  reduce 
the  large  number  of  deaths  that  occur  annually  among  children,  particularly 
those  deaths  due  to  cholera  infantum.  Encouraged  by  the  favorable  reports 
on  the  use  of  pasteurized  milk  against  infant  mortality  in  the  city  of  New 
York,  an  attempt  was  made  to  establish  a  plant  in  Lowell  suitable  for 
supplyiog  sufficient  pasteurized  milk  at  a  cost  within  the  reach  of  all. 

The  board  also  formulated  a  scheme  for  taking  sick  children  under  five 
years  of  age  into  the  country,  away  from  the  crowded  surroundings  of  many 
of  the  poorer  districts  of  our  city.  The  board  of  health,  as  a  part  of  the 
municipal  body,  was  restricted  by  law  from  carrying  out  the  arrangements 
made,  but  the  members  of  the  board,  by  associating  themselves  with  a 
committee  of  three  from  the  Day  Nursery  Association,  were  able  to  success- 
fully accomplish  the  desired  results  without  any  expense  or  legal  liability 
to  the  city. 

The  number  of  deaths  from  cholera  infantum  in  the  third  quarter  of 
1897,  July,  August  and  September  was  159,  as  compared  to  185, 181, 179, 
213  and  181  for  the  same  months  in  the  preceding  five  years.  The  total 
number  of  deaths  among  children  under  five  years  of  age  was,  for  1897, 
778,  compared  to  844,  788,  751,  936  and  928  for  the  preceding  years. 
Thus  it  will  be  seen  that  during  the  year  1897  we  had  fewer  deaths  among 
children,  especially  from  cholera  infantum,  than  m  any  of  the  previous 
years.  This  is  gratifying,  when  we  consider  that  nearly  half  of  all  the 
deaths  in  Lowell  in  any  year  are  children  under  five  years  of  age. 

With  the  view  of  learning  if  there  were  any  condition  or  state  of  living 
among  the  operatives  which  could  account  for  their  comparative  suscepti- 
bility to  typhoid  fever,  the  board  of  health  asked  for  a  conference  of  the 
water  board  and  the  agents  of  our  mills  with  the  health  department.  A 
full  and  open  discussion  of  the  question  of  the  water  supply  for  Lowell  and 
its  relation  to  typhoid  fever  took  place. 

It  was  learned  that  all  the  mills,  with  one  exception,  the  Tremont  and 
Suffolk,  used  canal  water  drawn  directly  from  the  pipes  at  the  sinks. 
Some  of  the  mills  have  wells  from  which  their  supply  of  drinking  water  is 
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drawn,  and  one  is  piped  for  city  water ;  yet  it  was  the  testimony  of  all  that 
the  operatives  will  ase  the  canal  water  direct  from  the  faucet,  although  in 
all  the  mills  there  are  notices  warning  them  of  its  dangers.  It  was  the 
unanimous  opinion  that  the  use  of  canal  water  for  drinking  purposes  should 
be  stopped  at  any  cost,  and  there  was  a  feeling  of  hearty  co-operation  by 
all  to  that  end.  It  was  decided  that  a  thorough  investigation  of  every  case 
of  typhoid  fever  should  be  carried  on  for  one  year,  and  in  the  mean  time 
a  sign  labelled  '^  Poison"  should  be  placed  over  every  faucet  in  the  mills 
from  which  canal  water  is  drawn. 

Twelve  cases  of  cerebro*spinal  meningitis  occurred  in  Lowell,  a  larger 
number  than  had  ever  appeared  at  any  one  time.  Owing  to  the  fact  that 
the  history  of  the  cases  pointed  strongly  to  the  contagious  character  of  the 
type,  and  also  to  the  fact  that  other  cities  in  the  State  were  having  a  large 
number  of  cases  at  the  same  time,  the  board  voted  to  add  this  disease  to 
the  list  of  contagious  and  infectious  diseases  requiring  notification  from 
the  attending  physician. 

Within  the  past  three  months  the  application  of  Widal's  test  has  added 
an  important  branch  to  our  laboratory  work. 

Contagious  Hospital. — The  necessity  for  such  a  hospital  in  this  city  was 
forcibly  demonstrated  during  October,  November  and  December  of  1897, 
when  we  had  practically  an  epidemic  of  scarlet  fever  and  diphtheria.  The 
board  is  of  the  opinion  that,,  could  the  first  cases  have  been  properly 
isolated,  the  disease  would  have  been  stamped  out  before  it  had  gained 
such  headway.  To  try  to  isolate  patients  sick  with  scarlet  fever  and  diph- 
theria in  tenement  blocks  is  practically  impossible. 

Lynn. 

During  the  past  year  the  board  has  ceased  to  use  the  sulphur  process  of 
disinfection,  and  has  adopted  the  use  of  formaldehyde  gas  as  a  germicidal 
agent  and  disinfectant. 

We  very  respectfully  recommend  that  the  city  government  license  but 
one  slaughter  lionse  for  cattle  and  swine  in  the  city. 

The  fifty-four  bakeries  in  this  city  have  been  inspected,  and  printed  cards 
containing  chapter  418,  Acts  of  1896,  have  been  posted  therein,  as  required 
by  the  statute. 

The  hospital  for  contagious  diseases  has  the  past  year,  1897,  again  justi- 
fied its  existence  by  having  admitted  to  it  99  patients,  93  cases  of  diph- 
theria and  6  cases  of  scarlet-fever,  of  which  90  were  discharged  cured,  8 
died,  and  2  remained  Jan.  1,  1898.  This  is  a  death  rate  of  8.60  per  cent, 
for  diphtheria  and  none  for  scarlet  fever. 

During  the  year  twenty-eight  milk  dealers  have  been  brought  into  court 
and  fined. 

Three  thousand  one  hundred  and  seventy-eight  animals  have  been  in- 
spected.    Seven  hundred  and  seventy-nine  have  been  tested  with  tuberculin, 
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and  of  these  sixty  have  been  ooDdemned  and  killed.  The  great  decrease 
in  the  number  of  diseased  animals  tends  to  show  the  justice  of  the  methods 
which  have  been  pursued  in  this  direction  during  the  past. 

Malden. 

The  general  health  of  the  community  has  been  better  than  for  some  years 
previously,  notwithstanding  that  there  have  been  more  diseases  of  a  con- 
tagious nature  reported.  Measles  were  extremely  prevalent  in  various 
sections  of  the  city  during  the  early  part  of  the  year ;  and  the  carelessness 
of  parties  interested  called  for  action  on  the  part  of  the  board.  The  fact 
that  a  large  part  of  the  people  consider  this  disease  harmless,  and  that 
every  child  must  sooner  or  later  fall  a  prey  to  its  ravages,  accoonts  in  a 
large  degree  for  the  great  number  of  cases  that  were  reported  to  the  board. 
It  is  to  be  believed  that  not  more  than  seventy-five  per  cent,  of  the  cases 
that  existed  were  reported.  It  is  the  sheerest  nonsense  to  suppose  that 
every  child  must  be  a  victim  to  the  diseases  of  childhood,  and  that  the 
sooner  they  are  exposed  to  these  terrors,  the  better. 

Early  in  the  year  the  board  adopted  formaldehyde  as  the  disinfecting 
medium,  and  made  it  compulsory  that  an  agent  of  the  board  should  per- 
sonally superintend  the  disinfection  of  all  apartments  where  diphtheria  or 
scarlet  fever  had  existed.     This  method  has  given  very  general  satisfaction. 

The  board  would  once  more  urge  for  your  thoughtful  consideration  the 
need  of  a  contagious  ward  or  hospital. 

In  compliance  with  the  law,  the  board  personally  inspected  all  bakeries 
within  the  city  limits,  and  oixlered  such  changes  to  be  made  therein  as 
seemed  warranted  and  best  for  the  public  good. 

Marlborough. 

The  board  this  year,  as  in  the  past  ^ve  years,  urges  upon  the  city  the 
necessity  of  establishing  a  system  of  sewerage  in  the  territory  adjacent  to 
Lake  Williams.  The  cesspools  on  the  watershed  of  the  lake  have  been 
attended  to  with  the  utmost  vigilance,  but  it  is  almost  impossible  to  stop 
some  of  the  impurities  from  entering  the  lake. 

During  July  and  August  there  appeared  an  epidemic  of  dysentery,  which, 
from  the  number  of  cases,  the  character  of  symptoms  and  the  mortality, 
was  apparently  of  a  different  nature  from  the  occasional  cases  of  cholera 
morbus  and  summer  diarrhoea  seen  in  recent  years.  The  physicians  of  the 
city  were  agreed  that  the  cases  met  with  at  this  time  were  exceedingly 
severe,  and  yielded  slowly  to  treatment.  There  were  in  all  about  145 
cases ;  the  shortest  duration  being  five  days,  the  longest  five  weeks ;  aver- 
age duration  thirteen  days,  with  16  deaths.  The  cases  were  pretty  evenly 
distributed  in  all  parts  of  the  city,  with  the  exception  of  French  Hill.  The 
board  was  unable  to  discover  any  special  cause  for  the  disease. 
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The  board,  realizing  the  inefficiency  of  fumigating  with  salphar  or  any 
of  the  methods  heretofore  need  in  disinfecting  in  cases  of  contagious  dis- 
eases, has  purchased  a  *'  Sanitary  formaldehyde  regenerator.'* 

Mbdford. 

The  board  wishes  to  repeat  its  statements  in  regard  to  the  urgent  need 
of  early  and  carefully  made  microscopical  examinations  in  cases  suspected 
to  be  diphtheritic. 

Melbosb. 

But  for  the  flood  of  measles,  which  was  altogether  exceptional,  our  record 
of  contagious  diseases  would  have  been  very  small. 

The  mortality  from  diphtheria  has  fortunately  been  very  small,  a  result 
doubtless  due  in  large  part  to  the  general  and  timely  use  of  antitoxin.  The 
general  testimony  of  our  physicians  is  heartily  in  favor  of  its  employment. 
One  physician  reports  its  use  in  thirty  consecutive  cases  during  the  years 
since  its  introduction,  and  without  a  single  fatal  result. 

The  board  of  health  has  felt  seriously  the  urgent  necessity  of  having 
the  test  for  diphtheria  made  with  the  least  possible  delay,  and  therefore 
has  been  endeavoring  to  have  it  done  here  in  Melrose.  The  efforts  made 
by  the  board  to  secure  this  desirable  result  have  not  as  yet  been  successful, 
but  the  plan  now  being  prosecuted  will,  it  is  hoped,  secure  a  favorable 
issue  in  the  early  spring.  In  the  gratuitous  examination  which  the  State 
Board  makes  of  the  secretions  of  suspected  consumption,  the  lapse  of  a 
few  days  involves  usually  no  unfavorable  results. 

The  milk  supply  to  the  town  has  not  been  overlooked  by  the  board. 

The  swine-keeping  business  has  been  under  observation  during  the  year. 

The  slaughtering  of  animals  has  been  heretofore  conducted  in  an  irre- 
sponsible manner,  and  at  times  with  unseemly  exposure.  The  board  will 
hereafter  control  it. 

Natick. 

The  board  is  more  than  ever  convinced  of  the  wisdom  of  the  order 
requiring  bacteriological  tests  of  the  throat  in  suspected  cases  of  diphtheria. 
It  is  the  only  means  by  which  a  true  diagnosis  in  such  cases  can  be  made ; 
and  where  a  negative  result  is  given,  all  anxiety  and  neighborhood  excite- 
ment is  at  an  end. 

New  Bedford. 

There  has  been  no  serious  epidemic  during  the  past  year.  It  is  also 
pleasing  to  record  the  fact  that  the  increase  in  the  number  of  contagious 
and  infectious  diseases,  as  compared  with  the  year  previous,  is  not  greater 
than  what  might  be  expected  from  an  increase  in  population.  Every  case 
reported  at  this  office  is  made  the  subject  of  a  special  investigation  on  the 
part  of  the  medical  inspector  of  the  board.  By  this  method  of  procedure 
we  are  enabled  to  control  pupils  who  otherwise  might  attend  the  public 
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schools.  It  is  because  of  this  care  in  looking  after  every  case  reported  that 
the  board  has  not  been  ready  to  adopt  a  system  of  medical  iaspection  for 
the  public  schools,  believing  that  the  time  has  not  arrived  for  such  a  lavish 
expenditure  of  money. 

The  culture  method  of  assisting  in  making  the  diagnosis  of  cases  of  diph- 
theria is  very  generally  employed  by  the  physicians  of  the  city.  Formerly 
mild  cases  were  not  reported  as  diphtheria,  but  the  culture  method  elimi- 
nates any  doubt,  and  it  is  gratifying  to  see  how  readily  the  physicians  have 
taken  to  its  use.  Tubes  for  the  purpose  are  furnished  by  the  State  Board 
of  Health,  and  can  always  be  procured  at  this  office  upon  application. 

Within  the  past  two  months  we  have  kept  a  complete  record  of  all  such 
tests.     In  most  cases  quarantine  is  removed  only  upon  a  negative  result. 

Newton. 

In  accordance  with  the  provisions  of  chapter  418,  Acts  of  1896,  all  build- 
ings occupied  as  biscuit,  bread  or  cake  bakeries  have  been  inspected,  and 
copies  of  the  above  statute  posted  therein. 

The  growing  imi)ortance  of  the  better  protection  of  the  milk  supply  was 
fully  realized  by  the  board,  and  during  the  summer  a  preliminary  inspec- 
tion was  made  of  the  milk  farms.  The  conditions  found  fully  justified  the 
need  of  legislative  authority  to  compel  radical  reforms  in  the  methods  of 
housing  and  cleaning  of  cattle,  the  handling  and  storage  of  manure,  and 
the  handling  of  the  milk  from  the  time  it  leaves  the  cow  until  it  is  deliv- 
ered to  the  consumer. 

The  keeping  of  swine  upon  the  premises  used  for  the  production  of  milk 
for  sale  was  deemed  by  the  board  to  be  a  serious  evil,  and  orders  were 
accordingly  issued  prohibiting  the  keeping  of  swine  u[)on  all  such  places 
after  Dec.  1,  1897.  The  board  has  also  required  several  parties  to  reduce 
the  number  of  cattle  kept  in  certain  restricted  quarters,  in  order  that  each 
animal  might  receive  the  proper  amount  of  air. 

The  general  health  of  the  city  has  been  good  during  the  past  year,  and 
the  death  rate  for  the  year  has  fallen  to  16.20,  a  marked  improvement  over 
1896. 

The  board  has  considered  it  wise  to  move  slowly  in  acquiring  apparatus 
for  generating  formaldehyde,  lest  it  should  be  left  with  expensive  appara- 
tus upon  its  hands  which  larger  experience  might  show  to  be  less  efficient 
than  was  supposed,  and  for  this  reason  it  has  not  increased  its  stock  of 
generators. 

Some  little  complaint  has  been  made  of  delay  in  disinfection,  due  to  the 
fact  that  the  number  of  generators  in  use  is  limited ;  but  this  is  only  a 
temporary  inconvenience,  and  before  the  close  of  another  year  it  is  hoped 
that  the  number  of  efficient  generators  on  hand  will  be  sufficient  to  meet 
all  calls  without  delay. 

During  July  and  August,  through  the  kindness  of  Prof.  S-  Burrage  of 
Purdue  University,  Lafayette,  Ind.,  the  board  was  enabled  to  make  some 
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interesting  and  valuable  experiments  at  the  Newton  Hospital  as  to  the 
value  of  formaldehyde  as  a  germicide.  The  tests  extended  over  a  period 
of  about  six  weeks,  and  the  results  have  been  made  the  subject  of  a  paper 
by  Professor  Burrage,  which  is  too  long  to  be  included  in  this  report,  but  a 
short  r^sum6  of  the  subject  will  be  of  interest. 

The  original  intention  was  to  determine  what  form  of  formaldehyde  gen- 
erator was  the  most  efficient  and  best  adapted  for  use  by  the  average  un- 
skilled operator. 

Four  different  styles  of  generators  were  used  in  the  tests,  two  producing 
the  gas  from  the  40  per  cent,  solution,  and  two  producing  it  directly  from 
wood  alcohol. 

The  results  taken  as  a  whole  showed  that  formaldehyde  is  not  as  fatal  to 
disease  germs  as  is  generally  claimed,  at  least  when  the  exposure  is  for  so 
short  a  period  as  six  hours. 

There  was  no  great  difference  in  the  efficiency  of  the  different  forms  of 
generator,  the  results  being  practically  the  same  with  each. 

A  number  of  tests  were  made  with  each  generator,  in  order  to  have  as 
large  an  amount  of  information  as  possible  upon  which  to  base  conclusions. 

No  record  was  kept  of  the  amount  of  gas  evolved  by  each  generator, 
although  the  same  amount  of  solution  (about  one  quart)  was  used  in  each 
of  the  first  form,  and  about  one  litre  of  alcohol  wlsis  consumed  by  each  of 
the  second  form.  This  would  give,  approximately,  sixteen  ounces  of  form- 
alin and  five  hundred  cubic  centimeters  of  alcohol  to  one  thousand  cubic 
feet. 

The  practical  conclusion  to  be  drawn  from  these  tests  is  that,  while 
formaldehyde  remains  the  most  practical  gaseous  disinfectant  which  we 
possess,  a  number  of  elements  must  be  taken  into  account  in  order  to 
obtain  satisfactory  results.  The  length  of  time  of  the  exposure,  the 
amount  of  gas  used  to  each  one  thousand  cubic  feet,  and  the  care  with 
which  crevices  are  closed  to  prevent  the  diffusion  of  the  gas,  are  all  of 
importance  and  must  be  taken  into  consideration. 

After  the  tests  with  formaldehyde  had  been  finished,  dry  sulphur  fumes 
were  used  under  the  same  conditions,  with  the  result  that  it  was  shown 
that  they  had  absolutely  no  effect  upon  the  test  cultures,  those  which  were 
exposed  to  its  action  growing  as  rapidly  and  luxuriantly  as  the  controls. 

While  the  city  is  well  equipped  for  house  and  room  disinfection  by  the 
use  of  formaldehyde,  it  is  still  without  the  proper  method  of  sterilizing  the 
more  bulky  of  household  furniture,  such  as  carpets,  mattresses,  etc.,  into 
the  substance  of  which  the  formaldehyde  does  not  penetrate.  For  this 
purpose  a  steam  disinfecting  plant  is  needed,  and  it  is  with  great  satisfac- 
tion that  the  board  is  able  to  report  that  such  a  plant  will  be  erected  in  the 
near  future,  in  connection  with  the  proposed  new  heating  and  power  plant 
for  the  municipal  buildings.  The  sterilizing  chamber  will  be  of  the  most 
approved  construction,  and  large  enough  to  take  the  most  bulky  articles, 
being  seven  by  five  feet. 
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A  new  method  of  school  inspection  was  inaagarated  in  September,  by 
which  the  scholars  are  examined  at  the  reopening  of  the  schools  after 
vacation.  It  is  intended  to  have  three  such  inspections  annually;  viz., 
at  the  reopening  of  schools  in  September,  after  the  Christmas  vacation  and 
after  the  spring  recess.  It  is  hoped  that  by  this  means  any  unsuspected 
cases  of  disease  which  may  have  occurred  during  the  recess  may  be  de- 
tected, and  so  prevent  as  far  as  possible  any  chance  of  the  infection  of  the 
other  pupils. 

Twice  in  previous  years  outbreaks  of  scarlet-fever  have  been  traced  to 
children  who,  having  had  the  disease  during  vacation,  came  to  school  while 
desquamating,  and  the  board  aims  by  this  means  to  prevent  a  recurrence. 

The  board  has  continued-  the  practice  of  furnishing  antitoxin  to  physi- 
cians whenever  they  apply  for  it,  and  through  the  courtesy  of  the  State 
Board  of  Health  has  been  able  to  keep  a  supply  on  hand  ready  for  emer- 
gencies. It  has  also  furnished  antitoxin  to  the  hospital  whenever  requested 
to  do  so. 

North  Adams. 

Chapter  418  of  the  Acts  of  Massachusetts  of  1896,  entitled  ''  An  Act 
relative  to  bakeries  and  persons  employed  therein,"  has  for  its  object  the 
cleanliness  of  bakeries  and  rooms  in  which  '*  the  manufactured  flour  or 
meal  food  products  shall  be  kept,"  and  the  board  of  health  is  charged  with 
the  enforcement  of  its  provisions.  In  conformity  therewith  our  board  has 
inspected  the  various  bakeries  in  this  city,  ordered  such  changes  as  it  consid- 
ered necessary,  and  posted  a  copy  of  the  act  in  each  place  as  the  law  requires. 

An  ordinance  was  passed  by  the  city  council  and  approved  May  8,  re- 
lating to  ice  for  domestic  uses,  in  which  all  persons  intending  to  sell  ice  in 
this  city  are  required  to  give  notice  of  such  intention  to  the  board  of  health, 
stating  the  source  from  which  such  ice  is  taken.  The  board  of  health  shall 
make  analyses  of  the  ice,  and  shall  also  examine  into  the  source  from  which 
it  ip  taken.  A  copy  of  the  result  of  such  examination,  containing  an  ad- 
judication by  the  board  upon  the  purity  of  the  ice  and  its  sources «  shaU 
then  be  filed  with  the  city  clerk,  and  no  person  shall  sell  any  ice  for 
domestic  use  in  this  city  that  has  been  declared  impure.  In  pursuance  of 
this  ordinance,,  the  board  of  health  made  a  careful  examination  of  all 
sources  from  which  ice  was  taken  to  be  sold  in  North  Adams.  It  may  be 
well  to  state  here  that  our  board  took  the  ground  that  no  ice  is  fit  for 
domestic  use  unless  made  from  water  of  sufficient  purity  for  drinking 
purposes. 

The  board  of  health  of  the  city  of  North  Adams,  acting  under  chapter 
16  of  the  revised  ordinances,  has  caused  to  be  examined  the  ice  and  the 
sources  of  supply  of  ice  which  is  offered  for  sale  and  distribution  in  this 
city  for  domestic  purposes,  and  has  taken  samples  and  caused  careful 
and  proper  analyses  of  the  same  to  be  made,  as  appears  from  the  report  of 
Mr.  A.  T.  Hopkins,  herewith  attached  and  made  part  of  our  report. 
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We  find,  and  so  adjadioate,  that  the  ponds  situate  in  North  Adams,  and 
commonly  known  as  the  ''Witt  Ponds,"  on  State  Street,  the  '^  Lower 
Pond,"  near  Flagg's  Meadow,  and  the  pond  lying  between  the  track  of  the 
Hoosac  Valley  Street  Railway  Company  and  the  Fitchburg  Railroad  west 
of  Blackinton,  are  unfit  as  sources  of  ice  supply,  and  the  Ice  from  each  and 
all  of  such  ponds  is  impure  and  unfit  for  domestic  use.  We  also  find  and 
adjudicate  that  the  pond  on  Hudson  Brook,  as  it  now  is,  with  the  nuisances 
now  existing  on  said  brook,  is  an  unfit  source  of  ice  supply,  and  that  the 
ice  from  such  pond,  until  such  nuisances  are  removed,  is  impure  and  unfit 
for  domestic  use. 

NORTHIMPTON. 

Diphtheria  has  been  endemic  in  the  western  wards  of  the  city  during 
most  of  the  year.  Of  the  125  cases  reported,  21  resulted  fatally.  Most  of 
the  deaths  were  caused  by  the  laryngeal  form  of  the  disease.  Antitoxin 
has  been  very  generally  employed  in  the  treatment  of  the  cases  and  with 
very  satisfactory  results.  The  board  has  endeavored  to  prevent  the  spread 
of  the  disease  by  quatantining  the  houses,  and  by  improving  the  surface 
drainage  and  the  plumbing  of  the  houses  in  the  districts  where  the  disease 
most  prevailed. 

The  board  has  not,  in  every  instance,  had  the  hearty  cooperation  of  the 
Individuals  in  infected  houses,  which  would  assist  materially  in  preventing 
the  spread  of  the  disease.  Instances  have  occurred  where  the  quarantine 
rules  were  disregarded  utterly. 

Norwood. 

We  believe  that  it  is  possible  to  materially  lessen  the  spread  of  disease, 
particularly  among  children,  if  parents,  school  committee  and  teachers  will 
more  rigidly  conform  to  the  provisions  of  the  laws  respecting  school  attend- 
ance of  children  suffering  with  contagious  disease. 

Co-operation  of  parents  and  school  committee  in  enforcing  the  provisions 
of  the  laws  is  earnestly  desired  by  the  board  of  health. 

The  keeping  of  swine  is  prohibited,  excepting  to  those  who  receive  a  per- 
mit from  the  board  of  health,  which  must  be  renewed  annually. 

The  board  has  one  authorized  agent  to  collect  swill,  and  all  persons 
having  such  to  dispose  of  are  requested  to  employ  the  agent  of  the  board, 
whose  services  may  be  had  free  of  cost  by  notifying  the  board.  All  other 
persons  engaged  in  transporting  offal  through  the  public  streets  are  doing 
it  in  violation  of  the  law. 

PrrrsFiELD. 

With  the  introduction  of  disinfection  by  formalin,  it  was  decided  that 
the  board  purchase  for  the  use  of  the  city  a  proper  appliance  for  disinfec- 
tion. A  member  of  the  board  went  to  New  York  and  inspected  the  work- 
ing of  the  same.    An  agent  was  appointed  and  instructed  in  the  proper 
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use  of  the  same,  he  having  disinfeoted  in  all,  np  to  date,  forty-five  tene- 
ments, and  in  no  case  has  there  been  a  retarn  of  the  disease  where  soch 
infection  has  been  done  by  oar  agent. 

Daring  the  past  year  the  board  has  supplied  antitoxin  to  nearly  all  cases 
of  diphtheria  occurring  in  town,  with  the  happiest  results.  Oat  of  112 
cases  reported,  there  were  only  7  deaths.  Of  these  fatal  cases,  antitoxin 
was  not  used  in  4,  and  in  the  other  3  cases  administered  too  late  to  be  of 
service. 

Provinobtown. 

The  sanitary  condition  of  our  town  appears  to  be  much  improved,  owing 
largely  to  the  co-operation  of  the  majority  of  the  citizens  who  have  kindly 
aided  us  in  our  work.  About  eight  hundred  houses  have  been  inspected, 
and  the  change  for  the  better  is  very  marked.  The  health  of  the  town  is 
no  doubt  due  to  the  general  cleanliness,  and  it  is  noticeable  that  scarlet 
and  typhoid  fevers  have  greatly  decreased  of  late  years. 

Salem  . 

Concerning  children's  diseases,  particularly  diphtheria,  the  board  would 
impress  upon  parents  the  importance  of  calling  a  physician  upon  first  symp- 
toms appearing. 

Oontagious  Hospital,  — This  subject  is  one  yet  unsettled,  and  is  a  mat- 
ter rendered  necessary  both  by  the  statutes  and  the  wants  of  the  city. 
Had  Salem  possessed  one  last  year,  money  could  have  been  saved,  better 
opportunities  afforded  to  save  human  lives,  and  possible  quarantine  annoy- 
ances obviated. 

Since  the  subsidence  of  the  epidemic  of  diphtheria,  which  existed  in  the 
fall  of  1896  and  the  spring  of  the  present  year,  the  health  of  the  city  as  a 
whole  has  been  unusually  good,  cases  of  contagious  disease  being  excep- 
tionally rare. 

SOMERYILLE. 

Number  of  nuisances  abated, 989 

Olanders. — Twenty-three  cases  of  glanders  have  occurred  during  the 
year.  Prompt  action  was  taken  in  every  case,  and .  the  horses  have  been 
killed.  We  renew  our  request  sent  to  the  committee  on  highways  last  year, 
that  the  committee  use  great  care  to  have  the  watering  troughs  cleaned  out 
occasionally,  in  order  to  prevent  the  spread  of  this  disease. 

Springfield. 

I  can  learn  of  no  case  in  which  the  diphtheria  antitoxin  failed  to  do  good 
when  used  promptly,  although  several  died  suddenly  of  heart  paralysis 
some  time  after  apparent  recovery.  The  State  Board  of  Health  continues 
to  furnish  the  antitoxin  for  use  in  cases  where  its  purchase  woald  be  a 
hardship.    It  is  now  possible  to  determine  the  period  during  which  per- 
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sons  who  have  had  diphtheria  may  transmit  the  disease  to  others,  and  it 
seems  wise  to  demand  that  such  persons,  and  especially  school  children, 
should  be  declared  free  from  the  bacillus  of  diphtheria  before  being  re- 
ceived into  schools  or  associating  with  healthy  individuals. 

A  hospital  for  the  reception  of  persons  suffering  from  diphtheria,  scarlet 
fever  and  some  minor  contagious  diseases  is. much  needed. 

Stonehah. 

We  have  used  all  means  to  prevent  the  spreading  of  contagious  diseases, 
and  where  complaints  have  been  made  of  premises  not  in  a  sanitary  con- 
dition they  have  been  promptly  inspected  and  the  nuisances  abated. 

Taunton. 

In  common  with  many  other  boards  of  health  throughout  the  Common- 
wealth, our  board  has  largely  abolished  fumigating  by  sulphur,  a  method 
crude,  uncertain  and  disagreeable  alike  to  the  board  and  to  the  house- 
holders. In  place  of  this,  we  now  disinfect  infected  houses  by  means  of 
formaldehyde  gas. 

Wakefield. 

One  of  the  first  things  that  was  thrust  upon  our  attention  was  the  bad 
condition  of  the  pond  near  the  Centre  depot.  The  board  has  caused  notices 
to  be  served  upon  twenty-six  parties  entering  the  stream  which  runs  into  the 
pond,  ordering  them  to  take  the  pipe  out  of  the  stream.  Nearly  all  of 
these  notices  have  been  complied  with. 

A  bad  condition  of  things  exists  in  the  more  thickly  settled  portions  of 
our  town,  on  account  of  the  frequent  filling  and  overflowing  of  cesspools ; 
and  your  board  is  constantly  called  upon  to  pass  and  enforce  regulations 
that  are  a  hardship  upon  the  particular  persons  affected. 

Ou&  physicians  have  given  very  favorable  reports  on  the  diphtheria  anti- 
toxin, expressing  the  opinion  that  it  has  materially  reduced  the  death  rate 
from  this  dread  disease,  and  that  cases  have  yielded  to  its  influence  that  in 
their  opinion  were  not  amenable  to  former  methods  of  treatment. 

Waltham. 

On  June  15,  1897,  certain  rules  and  regulations  deemed  reasonable  and 
proper,  with  reference  to  the  milk  supply,  after  careful  consideration,  were 
adopted  and  printed  in  the  city  papers ;  at  the  same  time  a  circular  letter 
was  addressed  to  those  milk  dealers  whose  supply  was  purchased  from 
dairies,  requesting  a  complete  list  of  their  dairies,  thus  showing  the  sources 
of  the  milk  supply  of  Waltham.  These  requests  were  very  promptly  and 
generally  answered.  Copies  of  the  rules  and  regulations  of  this  board  were 
sent  to  the  milk  dealers  and  dairies  of  the  city.  At  the  same  time  a  care- 
ful inspection  of  these  dairies  and  milk  dealers  was  made  by  our  agent. 
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and  licenses  granted  to  those  persons  favorably  reported  by  the  agent.  It 
is  pleasant  in  this  connection  to  record  the  rery  hearty  co-operation  of  all 
parties  interested  in  the  milk  supply  question,  to  aid  this  board  in  its  work 
and  to  meet  all  the  requirements  of  the  regulations.  The  importance  of 
the  question,  affecting,  as  it  does,  the  public  health,  was  not  lost  in  the 
question  of  some  slight  pecuniary  disadvantage  to  the  person  affected. 
While  our  work  has  been  done  as  systematically  and  carefully  as  oar  means 
permitted,  still  it  is  but  a  beginning.  Regular,  rigid  and  frequent  inspec- 
tions should  be  made,  in  order  that  the  dairies  may  be  maintained  in  the 
proper  sanitary  condition  and  the  milk  supply  kept  pure. 

The  general  health  of  the  city  has  been  good.  It  was  decided  to  add 
measles  to  the  list  of  contagious  diseases  required  to  be  reported  to  the 
board  by  the  physicians  of  the  city,  and  the  school  board  required  to  in- 
struct its  teachers  not  to  permit  any  children  so  afflicted  to  attend  school. 
The  school  board  was  further  requested  to  require  its  teachers  not  to  allow 
children  suffering  with  whooping-cough  to  attend  the  schools.  These  re- 
quests have  been  carefully  observed. 

Ware. 

The  exact  diagnosis  of  the  character  of  inflammations  affecting  the 
throat  is  being  furthered  by  the  provisions  which  are  made  by  the  State 
Board  of  Health  for  the  making  of  cultures  and  the  microscopical  examin- 
ation of  the  germ  growth  obtained  from  the  throats  of  individuals  affected. 
The  expense  of  this  work  is  borne  by  the  State  Board.  Culture  tubes  are 
kept  constantly  on  hand  here,  ready  for  the  use  of  physicians  in  having 
the  infectious  character  of  cases  of  throat  trouble  determined.  The  diph- 
theria germ  may  be  present  in  cases  where  the  individual  is  mildly  affected 
with  sickness;  bat  examination  of  the  germ  growths,  obtained  by  use 
of  culture  materials,  reveals  the  infectious  germs  and  indicates  that  pre- 
cautionary measures  should  be  taken  to  prevent  the  spread  of  diphtheria. 
By  recognition  of  mild  cases  of  diphtheria,  and  taking  means  early  and 
constantly  for  destroying,  as  far  as  possible,  the  infectious  material  given 
off  by  those  having  this  disease,  very  much  may  be  done  to  prevent  its 
spread  and  the  occurrence  perhaps  of  fatal  forms  of  this  disease  in  others. 
Antitoxin  for  diphtheria  is  used  here  freely  and  with  very  good  effect.  In 
families  where  several  are  brought  in  close  association  with  a  case  of  diph- 
theria of  more  than  mild  character,  the  use  of  antitoxin  is  frequently  made 
as  a  preventive  before  diphtheria  really  appears  in  the  throats  of  those 
thus  exposed.     Such  use  was  made  of  antitoxin  here  during  the  year. 

Warren. 

The  culture-tubes  mentioned  in  the  last  year's  report,  which  are  furnished 
by  the  State  Board  of  Health,  free  of  expense  to  the  town,  have  been  of 
great  service  to  the  physicians  and  to  the  board  of  health  daring  the  past 
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jear :  to  the  physiciaDS,  in  determining  whether  the  cases  of  throat  disease 
were  diphtheria  or  not,  thus  placing  themselves  in  a  position  to  report 
their  cases  correctly,  avoiding  unnecessary  quarantine ;  to  the  board  of 
health,  in  determining  the  proper  time  for  the  release  from  quarantine. 

The  antitoxin  was  used  before  the  results  of  culture  examinations  were 
received.    The  prompt  use  of  the  antitoxin  was  most  satisfactory. 

Welleslet. 

Three  of  the  cases  of  diphtheria  were  imported.  A  child  who  had  re- 
cently had  diphtheria  at  the  City  Hospital,  Boston,  was  discharged,  cured, 
after  thorough  disinfection,  land  came  to  Wellesley  to  recuperate,  bringing 
with  him  a  toy  trumpet  which  he  had  used  when  first  taken  sick,  but  left  at 
home  when  committed  to  the  City  Hospital.  The  daughter  of  the  hostess 
used  the  trumpet  to  amuse  the  child,  aud  was  taken  sick  soon  after ;  then 
the  mother  and  a  friend  were  attacked.  All  three  were  sent  to  the  Newton 
Hospital,  and  the  house  was  thoroughly  disinfected.  No  new  cases  fol- 
lowed this  outbreak. 

"Westfield. 

One  hundred  and  ten  complaints  of  nuisances  have  been  promptly  at- 
tended to  during  the  year. 

The  board  has  had  excellent  results  with  the  fumigator  for  which  the 
town  made  appropriation  at  a  special  meetiog.  Fumigation  is  accom- 
plished much  quicker  and  more  thoroughly  than  with  the  old  method  of 
burning  sulphur,  and  causes  no  damage  to  household  furnishiugs. 

Cattle  inspector's  report :  — 

Total  number  of  places  visited, 188 

Total  number  of  milk  farms  visited, 35 

Total  number  of  private  farms  visited, 78 

Total  number  of  homed  stock  inspected,  about     ....  1,200 

Total  number  of  swine  inspected,  about 880 

Whitman. 

One  hundred  and  sixty  complaints  have  been  entered  and  attended  to 
this  year,  and  the  routine  work  is  gradually  increasing* 
Following  is  the  report  of  the  cattle  inspector :  — 

Beef  inspected  at  slaughter-houses, 11 

Swine  inspected  at  slaughter-houses, 217 

Veal  inspected  at  slaughter-houses, 91 

Cattle  examined  in  herds, 438 

Cattle  condemned  in  herds, 11 

Swine  examined, 60 

Swine  condemned, 6 
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WlKCHENDON. 

Diphtheria  has  been  present  in  all  parts  of  the  town  at  intervals  daring 
the  year.  There  were  several  instances  where  persons  sick  with  diphtheria 
deliberately  exposed  others  to  the  disease,  fortunately  no  deaths  resulting. 

The  question  has  arisen  whether  the  board  ought  not  to  support  a  family 
when  the  wage  earners  are  quarantined. 

WlKCHKSTBR. 

It  is  only  a  matter  of  a  few  years  when  the  town  will  be  compelled  to 
adopt  some  dififerent  method  for  the  disposal  of  its  garbage.  We  propose 
to  make  an  early  investigation  as  to  the  methods  prevailing  in  the  surroand- 
ing  towns,  and,  if  one  be  found  suitable  to  the  needs  of  our  town,  we  shall 
recommend  its  adoption. 

There  are  1,100  houses  on  the  streets  at  present  supplied  with  a  sewer, 
and  only  291  of  them  are  connected. 

Malarial  diseases  seem  to  be  somewhat  less  than  last  year.  Much  time 
and  no  little  expense  has  been  required  in  the  care  of  infected  households. 
Fumigations  are  made  with  formaldehyde  in  all  cases,  and  no  fumigation  is 
accepted  (or  restrictions  removed)  except  when  done  by  the  board  of  health 
through  its  agent. 

Worcester. 

By  order  of  the  city  council,  the  public  bath-house,  which  was  finished 
in  July,  was  placed  in  charge  of  this  department.  It  was  opened  for  use 
July  20.  Friday  of  each  week  was  given  to  the  women  and  girls,  and  sub- 
sequently every  morning  except  Sunday,  from  7  to  9,  was  added.  This 
was  to  encourage  quite  a  number  of  young  women  and  girls  who  were 
anxious  to  learn  to  swim,  but  found  it  difficult  when  given  but  a  single  day 
each  week.  These  girls  deserved  encouragement,  too,  for  they  took  advan- 
tage of  the  opportunity,  many  of  them  attending  each  day  before  going  to 
office  or  school.  We  earnestly  recommend  that  the  present  house  be  given 
to  the  use  of  women  and  girls  exclusively,  and  a  new  and  perhaps  larger 
house  be  built  for  men  and  boys. 

Bacteriological  Department.  —  The  work  of  this  department  was  veiy 
satisfactory  during  the  year;  1,089  cultures  were  examined  in  all;  816 
were  first  cultures,  278  of  which  were  positive  and  588  negative ;  8  second 
cultures  were  positive  where  first  were  negative;  17  had  no  growth;  147 
first  cultures  of  convalescence  were  examined,  105  of  which  were  negative 
and  42  positive.  There  were  41  second  cultures  of  convalescence,  19  of 
which  were  positive  and  22  were  negative.  Of  the  24  third  cultures,  7 
were  positive  and  17  were  negative.  There  were  9  fourth  cultures,  3  posi- 
tive and  6  negative ;  8  fifth  cultures  were  examined,  2  were  found  to  be 
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negative  and  1  poeitive.  In  one  case  of  convaleacence  8  cultures  were 
taken,  covering  a  period  of  12  days  after  the  membrane  had  disappeared, 
before  a  negative  culture  was  obtained. 

Glanders  and  Farcy, — The  number  of  cases  of  this  disease  reported 
during  the  year  was  as  follows:  Glanders,  61;  discharged  6,  killed  55. 
It  was  decided  to  close  for  a  time  the  public  watering  troughs,  and  to  clean 
them  thoroughly  and  disinfect  them  before  letting  on  the  water  again. 

Isolation  Hospital.  —  Ninety-two  cases  were  treated  during  the  year ; 
Seventy  of  these  were  diphtheria  and  the  balance  scarlet  fever.  Six  cases 
of  diphtheria  died,  a  mortality  of  8.57.  There  were  no  deaths  from  scarlet 
fever.  When  it  is  considered  that  many  of  these  diphtheria  patients  were 
in  a  desperate  condition  when  admitted,  eighteen  of  them  requiring  intuba- 
tion, with  but  two  deaths,  it  is  a  cause  for  congratulation  that  the  mortality 
is  so  low.  The  number  of  cases  of  diphtheria  treated  outside  the  hospital 
at  their  homes  was  246,  of  which  49  died,  a  mortality  of  19.91.  When 
this  is  compared  with  the  death  rate  at  the  hospital,  8.57,  it  must  be  ap- 
parent to  all  what  an  effect  for  good  the  sunny  rooms,  the  pure  air,  the 
careful  nursing  and  the  free  use  of  antitoxin  at  the  hospital  has  upon  the 
recovery  of  the  patient.  It  must  not  be  forgotten  that  all  of  this  is  but 
supplementary  to  the  skill  of  the  visiting  staff  and  that  of  the  resident 
physician,  who  have  been  unremitting  in  their  care  and  have  given  un- 
stintedly of  their  time  to  bring  about  these  results.  Great  credit  is  also 
due  to  the  nurses,  whose  unselfish  devotion  has  contributed  to  the  good 
results. 

Several  cases  were  received  from  among  the  pupils  of  the  preparatory 
schools  of  the  city,  thus  preventing  possible  epidemics  and  the  consequent 
closing  of  the  schools.  Many  other  instances  might  be  cited  to  show  the 
need  of  a  hospital  of  this  kind,  but  in  our  opinion  it  is  not  necessary ; 
every  one  must  know  how  many  homes  there  are  in  a  large  city  like  this 
without  suitable  accommodations  for  the  care  and  treatment  of  contagious 
disease. 
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Edgartown  Water  Company,  Edgartown,  advice  of  Board  with  reference  to  proposed 

water  supply 9 

Elder's  Pond,  Lakeville,  examination  of  water  of 812 

Erysipelas,  mortality  f^om  (tables) 652, 656 

Weekly  summary  of  deaths  iVom 623 

Everett,  health  of 669 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of,  examination  of  (see  Boston,  Mystic  Works)        ....  15o 

Examination  of  rivers 353 

Examination  of  water  supplies 97 

Experiments  upon  the  purification  of  sewage  by  filtration  at  the  Lawrence  Experiment 

Station 396-457 

Experiments  upon  the  purification  of  water  by  filtration  at  the  Lawrence  Bxpeiiment 

Station       . 458-505 

Expenditures  of  the  Board,  classified  by  departments Iviii 

Fairhaven,  advice  of  Board  relative  to  cases  of  lead-poisoning  at 10 

Advice  of  Board  with  reference  to  a  proposed  water  supply  (see  also  Wareham)  .  47 

Consumption  of  water  in 379 

Examination  of  water  with  reference  to  a  proposed  water  supply  (see  also  Ware- 
ham) 156 

Water  supply  of,  examination  of •       .  166 

Fall  Brook,  Leominster,  examination  of  water  of 206 
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Fall  Brook  Reservoir,  LeoiDinster,  examinatioii  of  water  of 209 

Heights  of  water  in 210 

Fall  River,  health  of 670 

Advice  of  Board  relative  to  pollotion  of  water  supply  of 10 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 167 

Heights  of  water  in  North  Watnppa  Lake 163 

FalmoQth,  advice  of  Board  with  reference  to  a  proposed  water  s  apply  ....  ll 

Examination  of  water  with  reference  to  a  proposed  water  supply  ....  163 

Farm  Fond,  Boston  Water  Works,  heights  of  water  in 136 

Filters,  experimental,  for  sewage  purification,  at  Lawrence 434 

Experimental,  for  water  purification,  at  Lawrence 468 

Fitchburg,  health  of 671 

Water  supply  of,  examination  of '    .       .       .  164 

Nashua  river  below,  examination  of 366 

Five  Mile  Pond,  Springfield,  examination  of  water  of 304 

Flora  Glen  Reservoir,  Wllliamstown,  examination  of  water  of 334 

Flow  of  streams 388 

Food  and  drug  inspection 641 

Work  of  Board  relating  to xxiii 

Number  of  samples  examined 641 

Summary  of  work  during  the  year 642 

Summary  of  work  of  previous  years 543,  644 

Drugs,  adulteration  of 646 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  milk  .       .  646 
Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  food,  other 

than  milk 646 

Cities  and  towns  to  which  notices  were  sent  on  account  of  adulterated  drugs         .  647 

Prosecutions 647 

Summary 560 

Fines 664 

Expenditures 664 

Report  of  Dr.  C.  P.  Worcester  on  analyses  of  food  and  drugs        ....  667 

Adulterated  milk 667,660 

Milk  preservatives 667 

Action  of  formaldehyde  upon  milk 668 

Local  insiMction  of  milk 660 

Analysis  of  milk  of  known  purity 662 

Quality  of  milk  by  months 663 

Summary  of  milk  statistics 668 

Summary  of  food  statistics *       .       .       .  676 

Inspection  of  drugs 576 

Summary  of  food  and  drug  statistics 680 

Milk  of  western  Massachusetts,  report  of  Prof.  C.  A.  Goessmann  upon  ...  681 

Formaldehyde,  action  of,  upon  milk 668 

Fosgate  Brook,  Berlin,  examination  of  water  of 194 

Foxborough  Water  Supply  District,  Foxborough,  consumption  of  water  in  .       .       .  379 

Water  sopply  of,  examination  of 166 

Framingham,  consumption  of  water  in 379 

Sewage  disposal  at 614 

Water  supply  of,  examination  of 166 

Underdrain  beneath  sewers,  examination  of  water  of 167 

Reservoir  No.  2,  Boston  Water  Works,  examination  of  water  of   ...       .  121 

Reservoir  No.  3,  Boston  Water  Works,  examination  of  water  of   ...       .  128 

Franklin,  health  of 673 

Consumption  of  water  in 379 

Water  supply  of,  examination  of 168 
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Fresh  Pond,  Cambridge,  examination  of  water  of 142 

Heights  of  water  in 146 

Falling  Mill  Fond,  Hingham,  examination  of  water  of 187 

Gardner,  health  of 673 

Consumption  of  water  in 379 

Sewage  disposal  at 519 

Water  supply  of,  examination  of 16S 

Gates  Pond,  Berlin,  examination  of  water  of 193 

Heights  of  water  in 195 

General  Report rii 

Georgetown,  adTice  of  Board  relative  to  a  proposed  water  snpply 12 

Examination  of  water  of  Bald  Pate  Pond,  Boxford,  with  reference  to  a  proposed 

water  supply 170 

Ginger,  inspection  of 567 

Glanders,  mortality  from 655 

Glen  Lewis  Pond,  Lynn,  examination  of  water  of 220 

Heights  of  water  in 225 

Gloucester,  advice  of  Board  relative  to  water  snpply  furnished  to  fishing  vessels  .       .  15 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board 13 

Examination  of 174 

Glover  Spring,  Southbridge,  examination  of  water  of 297 

Goessmann,  Prof.  C.  A.,  report  on  milk  of  western  Massachusetts        ....  581 

Grafton,  consumption  of  water  in 380 

Water  supply  of,  examination  of 176 

Great  Barrington,  health  of 673 

Great  Pond,  Randolph  and  Braintree,  examination  of  water  of 282 

Great  Pond,  Weymouth,  examination  of  water  of 331 

Great  Quittacas  Pond,  LakeviUe,  examination  of  water  of 251 

Great  South  Pond,  Plymouth,  examination  of  water  of 277 

Greenfield,  milk  of 582 

Water  snpply  of,  examination  of 177 

Green  Harbor  (Marshfield) ,  report  of  Joint  board  upon  restoration  of  .        .        .       .  xlU 

Grew's  Pond,  Falmouth,  examination  of  water  of 168 

Groton,  examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 177 

Groton  Water  Company,  Groton,  advice  of  Board  relative  to  proposed  water  supply   .  15 

Groveland  and  Boxford,  examination  of  water  of  Johnson's  Pond        ....  183 

Haggett's  Pond,  Andover,  examination  of  water  of 101 

Halfway  Pond,  Plymouth,  examination  of  water  of 277 

Halifax,  examination  of  water  from  Stetson's  Pond  in  Pembroke,  and  from  Monpon- 

sett  or  Stump  Pond  in  Halifax 179 

Hatchet  Brook  Reservoir,  Southbridge,  examination  of  water  of 296 

Hatfield,  water  snpply  of,  examination  of .'       .       .  179 

Hathaway  Brook  Reservoir,  Pittsfield,  examination  of  water  ftom       ....  275 

Haverhill,  health  of 673 

Sewage  disposal  of,  advice  of  Board 61 

Water  supply  of,  examination  of 180 

Heights  of  water  in  lakes 185 

Hawkes  Pond,  Lynn,  examination  of  water  of 221 

Heights  of  water  in 226 

Haynes  Reservoir,  Leominster,  examination  of  water  of 207 

Heights  of  water  in 210 

Health  of  towns 6S9 

Heart  diseases,  mortality  from  (tables) xl,  662, 
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Heights  of  water  in  ponds  and  reserToirs : 

Boston  Water  Works,  lakes  and  storage  reseryolrs 135 

Brockton,  Salisbury  Brook  storage  resenroir 139 

Cambridge,  Fresh  Pond  and  Stony  Brook  storage  reservoir 146 

Fall  River,  North  Watnppa  Lake 163 

Haverhill,  lakes 186 

Hndson,  Gates  Pond  (Berlin) 196 

Leominster,  storage  reservoirs 210 

Lynn  and  Sangas,  ponds  and  storage  reservoirs 225 

Maiden,  Medford  and  Melrose,  Spot  Pond  (Stoneham) 227 

Natick,  Dug  Pond 247 

New  Bedford,  Acushnet  Reservoir  and  Little  Quittacas  Pond         ....  252 

North  Brookfield,  Doane  Pond 265 

Norwood,  Buckmaster  Pond  (Dedham) 267 

Quincy,  storage  reservoir 282 

Salem  and  Beverly,  Wenbam  Lake  (Beverly  and  Wenham) 293 

Springfield  and  Ludlow,  Ludlow  Reservoir       .       .       .       .       .               .        .  305 

Worcester,  Leicester  and  Holden  storage  reservoirs 350 

Hingham  and  Hull,  water  supply  of,  examination  of 186 

Hinsdale  Fire  District,  Hinsdale,  water  supply  of,  examination  of       ...        .  188 

Hobart's  Pond,  Whitman,  examination  of  water  of 332 

Hobb's  Brook,  Waltbam,  examination  of  water  of 145 

Holbrook,  consumption  of  water  in  (see  Randolph) 380 

Water  supply  of  (see  Randolph) 189 

Holden,  examination  of  water  from  Quinepoxet  River  at 368 

Holden  storage  reservoir,  Worcester,  height  of  water  in 360 

Holliston,  consumption  of  water  In 380 

Water  supply  of,  examination  of 189 

Holyoke,  health  of 674 

Milk  of 581 

Water  supply  of,  examination  of 190 

Honey,  inspection  of 566 

Hoosac  River,  examination  of ' 361 

At  Williamstown 362 

Hopedale,  consumption  of  water  in  (see  Milford) 380 

Water  supply  of  (see  Milford) 193 

Hopkinton,  consumption  of  water  in 380 

Examination  of  water  of  Indian  Brook  (Boston  Water  Works)      ....  112 

Horn  Pond,  Wobum,  examination  of  water  of 341 

Housatonic  River,  examination  of 862 

At  New  Lenox 363 

Hndson,  water  supply  of,  advice  of  Board 17 

Examination  of 193 

Heights  of  water  in  Gates  Pond,  Berlin 195 

Hull,  sewage  disposal  of,  advice  of  Board 62 

Water  supply  of  (see  Hingham) 195 

Huntington,  advice  of  Board  relative  to  proposed  water  supply 22 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 195 

Hyde  Park,  health  of 674 

Consumption  of  water  in 380 

Examination  of  Neponset  River  at 197 

Hyde  Park  and  Milton,  water  supply  of,  examination  of 196 

Lidian  Brook,  Hopkinton,  examination  of  water  of  (Boston  Water  Works)        •       •  112 

Infant  mortality  of  cities xxxv 

Infectious  diseases,  prevalence  of,  in  Massachusetts vil 
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Infectious  diseases  —  Concluded,  facb 

Small-pox,  prevalence  of viii 

Cases  of,  reported  to  the  Board  in  1897 rm 

Prevalence  of,  in  other  states z 

Typhoid  fever,  prevalence  of z 

Deaths  and  death-rates  from,  in  Massachusetts  cities  (tables)      ....  xii 

Diphtheria,  prevalence  of xiii 

Cerebro-spinal  meningitis,  prevalence  of xir 

Deaths  from,  in  Massachusetts,  1887-95  (table) xvi 

Dysentery,  prevalence  of xvii 

Malarial  fever,  prevalence  of  (map  showing  distribution  of)  at  Uxbridge       .        .  xix 

Cases  of,  reported  to  the  Board,  1897 631 

Cases  of,  reported  to  local  boards  of  health,  1897 624 

Influenza,  mortality  from  (tables) 652,  656 

Inspection  of  food  and  drugs.    (See  Food  and  Drug  Inspection.) 

Ipswich,  health  of 674 

Consumption  of  water  in 3S0 

Examination  of  water  of  Ipswich  River  at 963 

Water  supply  of,  examination  of 196 

Ipswich  River,  examination  of,  at  Ipswich 363 

Jam,  inspection  of 574 

Jelly,  inspection  of     . 572 

Johnson's  Pond,  Boxford  and  Groveland,  examination  of  water  of       ...        .  183 

Jonathan's  Pond,  Wareham,  examination  of  water  of 319 

Kenoza  Lake,  Haverhill,  examination  of  water  of 181 

Heights  of  water  in 18$ 

Kent  Reservoir  (Leicester  supply) ,  Worcester,  examination  of  water  of       .        .       .  344 

Kidney  diseases,  mortality  from  (tables) xl,  652, 656 

Kingston,  water  supply  of,  examination  of 200 

Lakeville,  examination  of  water  of  Assawompsett  Pond 311 

OfElder'sPond  .       .        .       .* 312 

Of  Great  Quittacas  Pond 251 

Of  Little  Quittacas  Pond 250 

Of  Long  Pond 251 

Heights  of  water  in  Little  Quittacas  Pond 252 

Lancaster,  examination  of  Nashua  River  at 367, 371 

Water  supply  of  (see  Clinton) 200 

Lard,  inspection  of    . 666 

Lathrop  Spring,  West  Springfield,  examination  of  water  of 3*^ 

Lawrence,  consumption  of  water  in 380 

Water  supply  of,  examination  of 201 

Merrimack  River,  examination  of  water  of 201,202 

Flow  of  Merrimack  River  at 203 

Merrimack  River,  experiments  upon  purification  of  water  of 458 

Filtration  of  water  of 460 

Filtration  of  Lawrence  sewage 411 

Deaths  from  typhoid  fever  in,  1887-1897 495 

Lawrence  city  filter,  operation  of.  with  tables  of  daily  results 494-505 

Lawrence  Experiment  Station,  detailed  account  of  work  at,  in  1897       ....    395-505 

Lead  poisoning,  advice  of  Board  relative  to  cases  of,  at  Fairhaven        ....  10 

AtMllford 31 

Lee,  health  of 674 

Water  supply  of,  advice  of  Board 24 

Examination  of 204 
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Leicester,  examination  of  water  of  Mann  ReserToir 340 

Sewage  diiposal  at 622 

Leicester  Poor  Farm,  sewage  disposal  at 526 

Leicester  storage  reserroir,  Worcester,  height  of  water  in 360 

Leicester  Water  Supply  District,  Leicester,  sewage  dlsposat'of,  advice  of  Board   .  63 

Water  sapply  of,  examination  of 205 

Underdrain  beneath  sewers,  examination  of  water  of 205 

Lenox,  water  supply  of,  examination  of 206 

Leominster,  health  of 674 

Water  supply  of,  examination  of 207 

Heights  of  water  in  storage  reservoirs 210 

Leonard  Morse  Hospital,  Natick,  sewage  disposal  of,  advice  of  Board  ....  77 

Lexington,  sewage  disposal  of,  advice  of  Board '      .        .  65 

Water  supply  of,  examination  of 210 

Library  and  publications  of  the  Board xxv 

Lincoln,  examination  of  water  from  Sandy  Pond .'       .  150 

Water  supply  of  (see  Concord) 211 

Little  Pond,  Braintree,  examination  of  water  of 137 

Little  Quittacas  Pond,  Lakeville,  examination  of,  water  of 250 

Heights  of  water  in 252 

Little  South  Pond,  Plymouth,  examination  of  water  of  .       ......  276 

Local  boards  of  health xxviU 

Local  nuisances,  law  relating  to xxii 

Longham  Brook  Reservoir,  Beverly  and  Wenham,  examination  of  water  of        .       .  292 

Longmeadow,  consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

Long  Pond,  Falmouth,  examination  of  water  of 163 

Long  Pond,  Lakeville,  examination  of  water  of 251 

liOon  Pond,  Springfield,  examination  of  water  of 303 

Lowell,  health  of 675 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 212 

MerrimackRiver,  examination  of  water  of 212 

Ludlow,  examination  of  water  of  Chapln  Pond 302 

Water  supply  of  (see  Springfield)  • 214 

Ludlow  Reservoir,  Springfield,  examination  of  water  of 299,  301 

Heights  of  water  in 305 

Lung  diseases,  acute,  weekly  summary  of  deaths  from 620 

Lynde  Brook  storage  reservoir  (Leicester  supply),  Worcester,  examination  of  water 

of 343 

Height  of  water  in 350 

Lynn,  health  of 677 

Lynn  and  Saugns,  consumption  of  water  in 380 

Water  supply  of,  examination  of 215 

Heights  of  water  In  ponds  and  storage  reservoirs 225 

Mace,  inspection  of 567 

Malarial  fever,  mortality  from  (tables) 652,  656 

Prevalence  of      .       .       .      ^ xix 

Weekly  summary  of  deaths  from 623 

Report  upon  work  of  the  Board  relating  to  malaria 608 

Maiden,  health  of 678 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 228 

Maiden,  Medford  and  Melrose,  water  supply  of,  examination  of 226 

Heights  of  water  in  Spot  Pond,  Stoneham 227 
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Manchester,  consamption  of  water  in       .       . 380 

Water  supply  of,  examination  of 229 

Manban  River,  SoQthampton,  examination  of -water  supply  of 192 

Mann  Reservoir  (Leicester  supply),  Worcester,  examination  of  water  of      .        .        .  345 

Mansfield,  Water  Snpply  District,  consumption  of  water  in 3M 

Water  supply  of,  examination  of 229 

Manufacturing  sewage,  purification  of 395 

Numbers  of  bacteria  in  effluents  of,  from  experimental  filters         .        .     402, 404, 408,  410 

Maple  sugar,  inspection  of 567 

Maple  syrup,  inspection  of S67 

Marblehead,  consumption  of  water  in 380 

Water  supply  of,  examination  of 230 

Marblehead  Water  Company,  Swampscott  and  Nahant.  water  supply  of,  examination 

of 308 

Marion,  advice  of  fioard  relative  to  a  proposed  water  snpply   (see  Wareham, 

Marion,  etc.) 47 

Examination  of  water  from  various  sources  with  reference  to  a  proposed  water 

supply  (see  also  Fairhaven  and  Wareham) 231 

Marlborough,  health  of 67S 

Consumption  of  water  in 380 

Examination  of  water  of  Walker's  Brook  (Boston  Water  Works) ....  123 

Sewage  disposal  at 528 

Water  supply  of,  examination  of 231 

Marriages  in  Massachasetts,  1896 xxxi 

By  nativity • xxxi 

By  months  (table) xxxi 

Marshfield  (Brant  Rock),  water  supply  of,  examination  of 235 

Massachasetts  Hospital  for  Consumptives  and  Tubercular  Patients,  Rutland,  sewage 

disposal  of,  advice  of  Board 66 

Massachusetts  Hospital  for  Epileptics,  Monson,  advice  of  Board  with  reference  to  pro- 
posed water  supply 25 

Examination  of  water  with  reference  to  a  proposed  water  supply   ....  243 

Sewage  disposal  of,  advice  of  Board 67 

Massachusetts  Reformatory  Prison  for  Women,  Sherbom,  water  supply  of,  advice  of 

Board 27 

Examination  of 295 

Mattapoisett,  advice  of  Board  relative  to  proposed  water  supply  (see  Wareham, 

Marion,  etc.) 47 

Examination  of  water  with  reference  to  proposed  water  supply  (see  also  Fair- 
haven  and  Wareham) 235 

Sewage  disposal  of,  advice  of  Board 69 

Maynard,  consumption  of  water  in 380 

Water  supply  of,  examination  of 235 

Measles,  mortality  from  (tables) xxxviii,  652, 666 

Reported  cases  of 624, 6S1 

Medfleld,  examination  of  water  from  a  spring 236 

Sewage  disposal  at 5S2 

Medfleld  Insane  Asylum,  Medfield,  water  supply  of 236 

Medford,  health  of 679 

Consumption  of  water  in 380 

Water  supply  of,  examination  of  (see  also  Maiden,  Medford  and  Mehrose)    .       .  236 

Underdrains  beneath  sewers,  examination  of  water  of 238 

Medway,  advice  of  Board  relative  to  proposed  water  snpply 28 

Examination  of  water  with  reference  to  proposed  water  supply       ....  238 

Medway  Water  Company,  Medway,  advice  of  Board  relative  to  proposed  water  supply  28 

Meeting-house  Pond,  Westminster,  examination  of  water  of 165 
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Melrofle,  health  of 679 

Consumption  of  water  In 380 

Water  Rapply  of,  examination  of  (see  also  Maiden,  Medford  and  Melrose)    .  239 

Merrimack  River  examination  of  (see  also  Lawrence  and  Lowell)        •       .       .       •  364 

At  Lawrence 201,  603 

At  Lowell 212 

Flow  of,  at  Lawrence 208 

Average  weekly  flow  of,  1897 389 

Experiments  upon  purification  of  water  of 458 

Filtration  of  water  of 460 

Methnen,  water  supply  of,  examination  of 239 

Metropolitan  sewerage  commission,  advice  of  Board  relative  to  extension  of  metropol- 
itan sewer 70 

Metropolitan  sewerage  commission,  Keponset  valley  sewer,  advice  of  Board  relative 

to  construction  of  overflows 71 

Middleborough  Fire  District,  Middleborongb,  consumption  of  water  in        .       .       .  380 

Water  supply  of,  examination  of 240 

Middleton,  water  supply  of  (see  Danvers) 240 

Middleton  Pond,  Middleton,  examination  of  water  of 152 

Milford,  advice  of  Board  relative  to  case  of  lead  poisoning 31 

Milford  and  Hopedale,  consumption  of  water  in 380 

Water  supply  of,  examination  of 240 

Milk: 

Adulterated 646 

Milk  preservatives 067 

Inspection  of 667 

From  cities,  560 ;  from  towns,  661 ;  from  suspected  producers     ....  661 

Analysis  of  milk  of  known  purity 662 

Quality  of,  by  months 663 

Summary  of  milk  statistics 563 

Milk,  condensed,  inspection  of 563 

Mill  Brook  Reservoh*,  Pittsfield,  examination  of  water  of 275 

Millbnry,  water  supply  of,  examination  of 241 

Millham  Brook,  Marlborough,  examination  of  water  of 232 

Millbam  Brook  Storage  reservoir,  Marlborough,  examination  of  water  of    .       .       .   233,  234 

Millis,  water  supply  of,  examination  of 242 

Milivale  Reservoir,  Haverhill,  examination  of  water  of 184 

Millville,  examination  of  Blackstone  River  at 356,  357,  360 

Milton,  consumption  of  water  in 380 

Water  supply  of  (see  Hyde  Park) 242 

Molasses,  inspection  of 667 

Monponsett  or  Stump  Pond,  Halifax,  examination  of  water  of 179 

Monson,  water  supply  of,  examination  of 242 

Monson,  Massachusetts  Hospital  for  Epileptics,  advice  of  Board  with  reference  to  a 

proposed  water  supply 25 

Examination  of  water  with  reference  to  a  proposed  water  supply  ....  243 

Sewage  disposal  of,  advice  of  Board 67 

Montague,  consumption  of  water  in 380 

Montague,  Turner's  Falls  Fhre  District,  water  supply  of,  examination  of      .        .       .  243 

Morse  Reservoir,  Leominster,  examination  of  water  of 208 

Heights  of  water  in 210 

Mortality  reports : 

Statistics  of  disease  and  mortality 613 

Summary  of  weekly  reports  of  cities  and  towns 614 

Total  deaths • 618 

Deaths  of  children  under  five  years 618 
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Mortality  reports  —  Concluded. 

Consnmptlon 619 

Acate  lung  diseases 620 

Tjphoid  fever 620 

Diarrhosal  diseases 621 

Diphtheria  and  cronp 621 

Scarlet  feter       . 621 

Cerebro-spinal  menlDgitis 622 

Whooping  cough,  malarial  ferer,  erysipelas,  puerperal  foyer  and  small-pox .  &A 

Morton  Brook  Reservoir,  Chicopee,  examination  of  water  of 148 

Moant  Holyoke  College,  South  Hadley,  sewage  disposal  of,  advice  of  Board       .        .  73 

Muschopange  Lake,  Rutland,  examination  of  water  of 289 

Mustard,  inspection  of 567 

Mystic  Lake,  examination  of  water  of  (Boston  Water  Works) 134 

Heights  of  water  in 135 

Nahant,  consumption  of  water  in  (see  Swampscott) 380 

Water  supply  of  (see  Swampscott) 243 

Nantucket,  consumption  of  water  in 380 

Water  supply  of,  examination  of 244 

Nashua  River,  examination  of 366 

North  Branch,  below  Fitchbnrg 386 

North  Branch,  at  Lancaster 367 

Quinepoxet  River  at  Holden 368 

Stillwater  River  at  Sterling 369 

South  Branch,  above  Clinton 370 

South  Branch,  at  Lancaster 371 

Natick,  health  of 679 

Consumption  of  water  in 380 

Leonard  Morse  Hospital  at,  sewage  disposal  of,  advice  of  Board     ....  77 

Sewage  disposal  at 631 

Water  supply  of,  advice  of  Board 32 

Examination  of 245 

Heights  of  water  in  Dug  Pond 247 

Naukeag  Pond  (Upper),  Ashbumham,  examination  of  water  of 104 

Needham,  advice  of  Board  relative  to  pollution  of  water  supply  of        ...        .  92 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 248 

Neponset  River,  examination  of,  at  Hyde  Park 197 

New  Bedford,  health  of 679 

Consumption  of  water  in 380 

Water  supply  of,  advice  of  Board  relative  to  pollution  of 91 

Examination  of 248 

Heights  of  water  in  Acushnet  Reservoir  and  Little  Qulttacas  Pond         ...  252 

Newburyport,  consumption  of  water  In 380 

Water  supply  of,  examination  of 2S2 

New  Lenox,  examination  of  Housatonic  River  at 363 

Newton,  health  of 680 

Consumptionof  water  in 380 

Examination  of  Charles  River  at 254 

Water  supply  of,  examination  of 253 

Main  underdrain,  Hyde  Brook  division,  examination  of  water  of   ...       .  254 

Main  underdrain,  Cheesecake  Brook  division,  examination  of  water  of  .        .        .  255 
Main  underdrain,  beneath  Laundry  Brook  valley  sewer,  examination  of  water 

of 255 

North  Adams,  health  of 682 

Milk  of 681 
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North  Adams  —  Concluded,  paob 

Sewage  disposal  of,  advice  of  Board 77 

Water  supply  of,  examination  of 206 

Northampton,  health  of 683 

Milk  of 081 

Water  supply  of,  examination  of 207 

North  Attleborongh,  consumption  of  water  in 380 

Water  sapply  of,  examination  of 260 

Northboroogh,  water  sapply  of,  examination  of 260 

North  Brookfield,  consumption  of  water  in 380 

Water  supply  of,  advice  of  Board 83 

Examination  of 261 

Heights  of  water  in  Doane  Pond 260 

North  Easton  Village  District,  Easton,  water  supply  of,  examination  of      •       .       .  100 

Northfleld,  milkt>f 082 

North  Pond,  North  Brookfield,  examination  of  water  of 264 

North  Pond,  Orange,  examination  of  water  of 267 

North  Watnppa  Lake,  Fall  River,  examination  of  water  of 107, 108 

Heights  of  water  in 163 

Norwood,  health  of 683 

Consumption  of  water  in 380 

Water  supply  of,  examination  of 266 

Heightsof  water  in  Buck  master  Pond,  Dedham 267 

Notch  Brook  storage  reservoir.  North  Adams,  examination  of  water  of        .       .       .  206 

Nutmeg,  inspection  of 067 

Offensive  trades xx 

Olive  oil,  inspection  of 066 

Onset  Bay  Fire  District,  Wareham,  consumption  of  water  In 380 

Water  supply  of,  examination  of 319 

Onset  Bay  Grove  Association,  Onset  Bay  (Wareham),  sewage  disposal  of,  advice  of 

Board * 89 

Orange,  consumption  of  water  in 880 

Water  supply  of,  examination  of 267 

Palmer,  milk  of 082 

Palmer  Fire  District,  Palmer,  water  supply  of,  examination  of 268 

Paper  mills,  purification  of  waste  liquors  from 402 

Parker  River,  in  Georgetown,  examination  of  water  of 173 

Paul  Brook  Reservoir,  Williamstown,  examination  of  water  of 384 

Paxton,  Bottomly  Pond,  examination  of  water  of 346 

Peabody,  consumption  of  water  in 380 

Water  supply  of,  examination  of 269 

Pembroke,  examination  of  water  of  Big  Sandy  Pond 99 

Of  Silver  Lake 271 

Of  Stetson's  Pond 179 

PennsylTania  Sanitation  Company,  advice  of  Board  to  Danvers  Lunatic  Hospital  with 

regard  to  plans  of 09 

Pentucket  Lake,  Haverhill,  examination  of  water  of 183 

Heights  of  water  in 180 

Pentucket  Pond,  Georgetown,  examination  of  water  of 172 

Pepper,  inspection  of 067 

Pepperell,  proposed  water  supply  of •       .       .       .  273 

Advice  of  Board  reUtlve  to  proposed  water  supply 34 

Permanency  of  sewage  filters 432 

Pittsfield,  health  of 683 

Water  supply  of,  examination  of 278 
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Pleasant  Lake,  Montagoe,  examination  of  water  of 243 

Plymouth,  water  supply  of,  examination  of 276 

Pneumonia,  mortality  from  (tables) xl,  652, 636 

Foliation  of  streams,  ponds  and  sources  of  water  supply 91 

Pond  Brook,  Gardner,  examination  of  water  of 531 

Population  of  Massachusetts,  1846-96 xxx 

Of  cities  and  large  towns,  estimated  for  1897 643 

Of  cities  and  towns  having  and  not  having  public  water  supplies    ....  377 

Pownal,  Vt.,  Broad  Brook,  examination  of  water  of 256 

Powow  Hill  Water  Company,  Amesbury,  water  supply  of,  examination  of  .        .        •  100 

Precipitation,  chemical,  of  sewage  by  sulphate  of  alumina 416, 422 

Prodigiosus,  Bacillus,  method  of  application  to  water  filters  at  Lawrence      ...  458 

Prosecutions 547 

ProYlnoetown,  health  of 684 

Consumption  of  water  in 360 

Water  supply  of,  examination  of 277 

Publications,  library  and,  of  the  Board xzt 

Puerperal  fever,  mortality  fh>m  (tables) 6S2,  656 

Weekly  summary  of  deaths  from 623 

Purification  of  sewage  in  cities  and  towns  In  Massachusetts 609 

Purification  of  sewage  and  water.    (See  Sewage,  Experiments  upon  Filtration  of;  and 
Water,  Experiments  upon  Filtration  of.) 

Quincy,  advice  of  Board  relative  to  proposed  temporary  water  supply  ....  38 

Consumption  of  water  in 3Sd 

Sewage  disposal  of,  advice  of  Board 78 

Water  supply  of,  examination  of 279 

Heights  of  water  in  storage  reservoir 282 

Qninepoxet  River  at  Holden,  examination  of 368 

Rainfall,  normal,  in  Massachusetts 381 

At  nine  places  In  Massachusetts,  geographically  selected 382 

Randolph  and  Braintree,  examination  of  water  of  Great  Pond 282 

Randolph  and  Holbrook,  consumption  of  water  bi 380 

Water  supply  of,  examination  of 2S2 

Rate  of  filtration  of  experimental  sewage  filters  at  Lawrence 433 

Reading,  consumption  of  water  in 380 

Water  supply  of,  examination  of 283 

Recommendations  of  the  Board  to  the  Legislature Iviii 

Registration  of  vital  statistics.    (See  Vital  Statistics.) 

Revere  and  Winthrop,  consumption  of  water  in 380 

Water  supply  of,  examination  of 286 

Rivers,  examination  of 353 

Flow  of  (see  also  Sudbury  River  and  Merrimack  River)         ....    203,  388, 389 

Roberts'  Meadow  Brook,  Northampton,  examination  of  water  of 257 

Rockland,  consumption  of  water  in  (see  Abington) 379 

Water  supply  of  (see  Abington) 287 

Rock  Pond,  Georgetown,  examination  of  water  of 171 

Rockport,  consumption  of  water  hi 380 

Water  supply  of,  examination  of 288 

Routine  work  of  Board \r 

Rutland,  consumption  of  water  in 380 

Water  supply  of,  examination  of 289 

Rutland,  Hospital  for  Consumptives  and  Tubercular  Patients,  advice  of  Board  relative 

to  sewage  disposal  of 66 
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Sacket  Brook,  Plttefleld,  examination  of  water  of 274 

Sacket  Brook  Resenroir,  Pittsfield,  examination  of  water  of 273 

Salem,  health  of 684 

Consumption  of  water  in 380 

Salem  and  Beverly,  water  supply  of,  examination  of 290 

Heights  of  water  in  Wenham  Lake  (Beverly  and  Wenham) 203 

Salisbury  Brook  storage  reservoir,  Brockton,  examination  of  water  of ...       .  138 

Heights  of  water  in 139 

Saltonstall  Lake,  Haverhill,  examination  of  water  of 182 

Heights  of  water  in 185 

Sandra  Pond  (Lower),  Westborough,  examination  of  water  of 325 

Sandra  Pond  (Upper),  Westborongh,  examination  of  water  of 324 

Sandy  Pond,  Lincoln,  examination  of  water  of 150 

SanguB,  consumption  of  water  in  (see  Lynn) 380 

Examination  of  water  of  Saugas  River  at 224 

Water  supply  of  (see  Lynn) 293 

SangnsRlver,  examination  of  water  of,  at  Saugns 224 

At  line  between  Saugus  and  Wakefield 223 

Wakefield  Branch  at  Saugns 222 

Sawdy  Pond,  Westport,  examination  of  water  of 162 

Scarlet  fever,  mortality  from  (tables) xxxvili,  652, 666 

Reported  cases  of 624,631 

Weekly  summary  of  deaths  flrom 621 

Scott  Reservoir,  Fitchburg,  examination  of  water  of 164 

Scraping,  effect  of,  upon  experimental  water  filters 470 

Sedimentation,  purification  of  sewage  by,  at  Lawrence 421 

Sewage: 

Experiments  upon  filtration  of,  at  the  Lawrence  Experiment  Station    •       .       .    395-457 

Parification  of  manufacturing  sewage 395 

Removal  of  arsenic  by  coke 396 

Waste  liquors  from  paper  mills 402 

Strainers  of  coke  and  cinders  for  paper  liquor 403 

Waste  liquors  from  rinsing  and  scouring  wool 406,  408,  410 

Namber  of  bacteria  in  efiluents  of  manufacturing  sewage  from  experimental 

filters 402,404,408,410 

Filtration  of  Lawrence  sewage 411 

Comparison  of  strength  of  Station  sewage 411 

Character  of  sewage  used  at  the  Experiment  Station 411 

Purification  of  domestic  sewage 417 

Methods  for  rapid  filtration  of  sewage 420 

By  sedimentation 421 

By  chemical  precipitation 422 

By  straining  through  coke 423 

Ashes  and  cinders,  use  of,  as  filtering  material 427 

Determination  of  C  Os  in  air  from  filter  No.  21 *429 

Purification  of  urine  by  filtration 431 

Permanency  of  sewage  filters 432 

Average  purification  of  Lawrence  sewage  by  the  several  filters  in  1897        .       .  433 
Experiments  upon  the  rapid  filtration  of  sewage  from  which  the  sludge  has 

been  removed  by  different  methods 434 

Filter  No.  1,  experiments  upon  pnrificatiofi  of  sewage  by  coarse  sand    .       .       .  434 

Analyses  of  sewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  2,  exi 'jriments  upon  purification  of  sewage  by  fine  sand         .       .       •  435 

Average  purification 433 
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Sewage  —  Concluded.  paoi 
Filter  No.  4,  experiments  npon  purification  of  sewage  by  rery  fine  sand  with 

trenches  filled  with  coarse  sand 4)6 

Ayerage  parification 413 

Filter  No.  5  A,  experiments  npon  parification  of  sewage  by  fine  gravel  ...  437 

Average  parification *  .       .        .  433 

Filter  No.  6,  experiments  upon  parification  of  sewage  by  mixed  coarse  and  fine 

sand 437 

Analyses  of  sewage  applied  to  filter 414 

Average  parification 433 

Filter  No.  9  A,  experiments  upon  purification  of  sewage  by  medinm  fine  sand      .  4^ 

Analyses  of  sewage  applied  to  filter 414 

Average  purification 433 

Filter  No.  10,  experiments  upon  purification  of  sewage  by  mixed  coarse  and  fine 

sand 439 

Average  purification 433 

Filters  Nos.  12  A,  15  B,  16  B,  experiments  upon  the  purification  of  sewage  by  fil- 
tration tbrougb  gravel  with  the  aid  of  a  current  of  air,  and  filtration  of  re- 
sulting effluents  through  medium  fine  sand 440 

Average  purification  (filters  Nos.  15  B,  and  16  B) 433 

Filter  No.  13  A,  experiments  upon  the  purification  of  sewage  from  which  sludge 
has  been  partially  removed  by  sedimentation,  by  filtration  through  medium 

fine  sand 443 

Analyses  of  sewage  applied  to  filter 415 

Filter  No.  14  A,  experiments  upon  the  purification  of  sewage  by  medium  fine  sand  444 

Analyses  of  sewage  applied  to  filter 416 

Filter  No.  19,  experiments  upon  the  purification  of  sewage  from  which  sludge 

has  been  partially  removed  by  chemical  precipitation,  by  medium  fine  sand  445 

Analyses  of  sewage  applied  to  filter 416 

Filter  21  A,  experiments  upon  purification  of  sewage  by  fine  sifted  gravel,  aided 

by  a  current  of  air 446 

Average  purification 433 

Filter  No.  65,  experiments  upon  the  purification  of  sewage  by  coke  breeze     .       .  447 

Filter  No.  66,  experiments  npon  the  purification  of  sewage  by  gravel      ...  448 

Average  purification 433 

Filter  No.  67,  experiments  upon  the  purification  of  sewage  by  sand        ...  448 

Filter  No.  80,  experiments  npon  the  purification  of  sewage  by  coal  ashes       .       .  449 

Average  purification 433 

Filter  No.  81,  experiments  upon  the  parification  of  sewage  by  cinders    ...  450 

Average  purification 433 

Filter  No.  82,  experiments  npon  the  parification  of  sewage  by  cinders  .        .       .  451 

Average  purification 433 

Filter  No.  83,  experiments  upon  the  purification  of  sewage  by  sand       .        .       .  452 

Filter  No.  84,  experiments  upon  the  purification  of  sewage  by  coal  ashes       •       .  452 

Filter  No.  88,  experiments  upon  the  purification  of  sewage  by  sand  and  iron  filings  454 

Average  purification 433 

Filters  Nos.  92  and  93,  experiments  upon  the  purification  of  sewage  previously 

strained  through  coke,  by  double  filtration  through  sand      ....  455 

Filter  No.  95,  experiments  upon  purification  of  sewage  by  coal  ashes     ...  456 

Average  purification 433 

Sewage  purification  of  cities  and  towns  in  Massachusetts  by  intermittent  filtration      .  609 

At  Brockton 509 

At  Framingham 514 

At  Gardner 6W 

At  Leicester 622 

At  Leicester  Poor  Farm 525 

At  Marlborough 628 
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Sewage  parification,  etc.  —  Concluded.  paos 

AtMedfleld 632 

AtNatlck 634 

At  Spencer 636 

Sewerage  and  sewage  disposal,  action  of  the  Board  in  reply  to  applications  for  advice 

concerning 66 

Sewerage  and  water  snpplj,  report  upon 3 

Work  of  Board  relating  to zli 

Sharon,  consumption  of  water  in 380 

Water  sapply  of,  examination  of 293 

Sheffield,  water  supply  of,  examination  of 294 

Sherbom,  Massachosetts  Reformatory  Prison  for  Women,  water  supply  of,  advice  of 

Board 27 

Examination  of 296 

Sherman  Spring  Reservoir,  WilHamstown,  examination  of  water  of      ...       .  333 

Shumatuscacant  River,  In  Abington,  examination  of  water  of 332 

Silver  Lake,  Pembroke,  examination  of  water  of 271,  272 

Small-pox,  prevalence  of,  in  Massachusetts viil 

Cases  of,  reported  to  the  Board  in  1897 viii 

Preyalence  of,  in  other  states x 

Mortality  from xxxviii,  666 

Reported  cases  of 631 

Weekly  sammary  of  deaths  from 623 

Somerville,  health  of 684 

Consumption  of  water  in  (see  Boston,  Mystic  Works) 379 

Water  supply  of  (see  Boston,  Mystic  Works) 296 

Southampton,  examination  of  water  of  Manhan  River  in 192 

Southborongh,  examination  of  water  of  Stony  Brook  (Boston  Water  Works)      .        .  127 

OfReservoirNo.  6  (Boston  Waterworks) 124-126 

Southbridge,  sewage  disposal  of,  advice  of  Board 80 

Water  supply  of,  examination  of 296 

South  Hadley  Falls  Fire  District,  South  Hadley,  water  supply  of,  examination  of      .  297 

South  Hadley,  Mount  Holyoke  College,  sewage  disposal  of,  advice  of  Board        .       .  73 

South  Watuppa  Lake,  Fall  River,  examinatinn   >f  water  of 169,  160 

Spectacle  Pond,  Wareham,  examination  of  waier  of 319 

Spencer,  sewage  disposal  of,  advice  of  Board 82 

Sewage  disposal  at 636 

Spices,  ground,  inspection  of 667 

Spot  Pond,  Stoneham,  examination  of  water  of 226 

Heights  of  water  in 227 

Springfield,  health  of 684 

Water  supply  of,  advice  of  Board 37 

Springfield  and  Ludlow,  water  supply  of,  examination  of 298 

Heights  of  water  in  Ludlow  Reservoir 306 

Spring  Pond,  Peabody,  examination  of  water  of 270 

Stafford  Pond,  Tiverton,  R.  I.,  examination  of  water  of 161 

Statistical  summaries  of  disease  and  mortality 613 

Summary  of  the  weekly  mortality  reports  from  cities  and  towns    ....  614 

Fatality  (ratio  of  deaths  to  cases)  from  certain  infectious  diseases  in  1897     .       .  624 

Certain  infectious  diseases  reported  to  local  boards  of  health  in  1897  .       .       .  624 
Reported  cases  of  infectious  diseases  in  Massachusetts  for  1897 ;  diphtheria  and 

croup,  scarlet  fever,  typhoid  fever  and  measles      ......  628 

Reported  cases  of  infectious  diseases  in  Massachusetts  for  seven  years,  1891-97; 

diphtheria  and  croup,  scarlet  fever,  typhoid  fever  and  measles      •       •       .  628 

Fatality  from  diphtheria  and  croup  in  England  for  1890-96 629 

Fatality  from  diphtheria  and  croup,  scarlet  fever  and  typhoid  fever  in  England 

for  1890-96 630 
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Statistical  sammaries  of  disease  and  mortalltj —  Concluded,  paob 
Reports  of  diseases  dangerous  to  the  public  health  from  dties  and  towns  nnder 

theproTisionsofchapter302ofthe  Acts  of  1893 631 

Cases  of  Infectious  diseases  reported  to  this  Board  from  one  hundred  and 

seyentj-two  cities  and  towns  during  1897 634 

List  of  towns  from  which  no  reports  were  received 637 

Returns  of  deaths  from  cities  and  towns  having  a  population  of  more  than  5,000  •  639 

Names  of  reporting  towns  and  cities  with  estimated  population  for  1897     •       •  643 

Total  deaths,  deaths  by  sexes  and  age  periods,  and  still-births  (table)       •       .  644 

Deaths  by  months  (table)       . 648 

Deaths  from  specified  causes  (table) 652 

Causes  of  death,  death-rates,  and  percentages  of  total  mortality  ....  666 

Statistical  tables  for  the.year  ending  Sept.  30, 1897 Ivi 

Sterling,  examination  of  Stiilwater  River  in 369 

Stetson's  Pond,  Pembroke,  examination  of  water  of 179 

Stlll-blrths  in  cities  and  towns  having  a  population  of  over  5,000  (see  also  Births)       .  644 

Stillwater  River  in  Sterling,  examination  of  water  of 369 

Stockbridge,  water  supply  of,  examination  of 305 

Stoneham,  health  of 685 

Consumption  of  water  in  (see  Wakefield) 380 

Water  supply  of.    (See  Wakefield  and  Stoneham,  page  313.) 

Examination  of  water  of  Spot  Pond 226 

Heights  ofwater  in  Spot  Pond 227 

Stony  Brook,  Boston,  examination  of  water  of 372 

Stony  Brook,  Southboroagh,  examination  of  water  of  (Boston  Water  Works)     .       .  127 

Stony  Brook  storage  reservoir,  Waltham,  examination  of  water  of       ...        .  144 

Heights  of  water  in 146 

Stoughton,  consumption  of  water  in 380 

Sudbury  River,  examination  of  water  of,  at  Ashland  (Boston  Water  Works)       .        .  120 

Average  monthly  flow  of,  in  1897 388 

Average  weekly  flow  of  Sudbury  River  and  Merrimack  River        .       .        .       .  389 

Rainfall  received  and  collected  on  water-shed  of,  in  1897 390 

Yield  of  water-shed,  1875-1897 391 

Summary  of  food  statistics 575 

Summary  of  water  supply  statistics 377 

Summary  of  weekly  mortality  reports  fh>m  cities  and  towns 61^ 

Summer  resorts,  inspection  of xx 

Swampscott,  advice  of  Board  relative  to  a  proposed  water  supply 42 

Examination  of  water  from  various  sources  with  reference  to  proposed  water 

supply 307 

Swampscott  and  Nahant,  consumption  of  water  in 380 

Water  supply  of,  examination  of 308 

Syrup,  inspection  of 567 

Tannery  sewage,  purification  of 396 

Tatnuck  Brook  storage  reservoir  (Holden  supply) ,  Worcester,  examination  of  water  of  348 

Height  of  water  in 350 

Taunton,  health  of 685 

Consumption  of  water  in 380 

Sewage  disposal  of,  advice  of  Board 85 

Water  supply  of,  examination  of 311 

Tea,  inspection  of 569 

Tisbury,  consumption  of  water  in 380 

Water  supply  of,  examination  of 313 

Tiverton,  R.  I.,  examination  of  water  from  Stafford  Pond 161 

Town  Brook,  Quincy,  examination  of  water  of '279,282 
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Tabercalosis,  exAminations  of  spatiim  and  other  material  suspected  of  containing  the 

bacilli  of 604 

Summary  of  the  two  years  ending  March  31, 1898 607 

Turner's  Falls,  Montague,  milk  of 682 

Turner's  Falls  Fire  District,  Montague,  water  supply  of,  examination  of     .       .       .  243 
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Board  of  Rboistration  in  Mbdioiitb, 
Statb  Housb,  Dec.  31,  1887. 

To  His  Excellency  Roger  Woloott,  Chvemor. 

Sir:  —  In  compliance  with  the  requirements  of  chapter 
458  of  the  Acts  of  the  year  1894,  the  Board  of  Registration  in 
Medicine  submits  the  following  report  of  the  current  year. 

The  number  of  persons  filing  applications  for  registration 
since  the  first  day  of  January ,  1897,  is  452.  Of  this  num- 
ber, 415  have  been  examined,  and  37  are  still  listed  for 
examination  at  the  next  regular  meeting  of  the  Board  in 
March.  Twenty-two  per  centum  of  the  applicants  of  this 
year  who  have  been  examined,  failing  to  pass  an  examina- 
tion satisfactory  to  the  Board,  have  been  refused  registration. 
The  number  of  rejected  applicants  granted  a  re-examination 
is  82.  The  totals  for  the  year  are :  497  examined,  346  reg- 
istered and  158  rejected.  Persons  refused  registration  are 
by  law  entitled  to  a  re-examination  at  any  regular  meeting 
of  the  Board  held  within  the  two  years  next  following  the 
date  of  their  first  examination,  without  paying  an  additional 
fee.  It  therefore  happens  that  a  considerable  number  of 
rejected  applicants  appear  at  each  of  the  regular  meetings, 
in  some  instances  again  and  again,  for  re-examination.  The 
routine  work  of  the  Board  is  considerably  increased  by  such 
frequent  applications  for  re-examination.  To  provide  for  one 
re-examination  exempt  from  payment,  after  a  period  of  six 
months  from  the  date  of  his  first  attempt  to  pass  a  satis- 
factory examination,  would  be  just  to  the  applicant  and  a 
reasonable  provision  of  law. 

The  number  of  persons  not  subject  to  examination  regis- 
tered during  the  period  extending  from  the  organization  of 
the  Board  in  July,  1894,  to  the  first  of  the  following  January, 
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Obstetrics, 

1.  At  what  period  of  pregnancy  is  the  placental  formation 
complete  ? 

2.  How  would  you  treat  a  case  of  incomplete  abortion? 

3.  Give  the  cause,  course  and  termination  of  tubal  pregnancy. 

4.  What  are  the  conditions  necessary  for  multiple  pregnancies  ? 

5.  What  is  pruritus  vulvce? 

6.  Differentiate  rupture  of  the  uterus  during  a  case  of  labor 
from  placental  detachment  with  internal  concealed  hsemorrhage. 

7.  State  operative  treatment  for  high  arrest  of  the  face,  the 
position  being  M.D.F. 

8.  Hyatidiform  mole.     State  diagnosis  and  treatment. 

9.  Polyhydramnios.     State  diagnosis  and  treatment. 

10.     What  are  the  principal  varieties  of  injuries  to  the  pelvic 
floor  that  may  occur  in  parturition  ? 


Medicine, 

1.  State  causes  of  and  treatment  for  chronic  constipation. 

2.  Differentiate  carcinoma  from  chronic  ulcer  of  the  stomach. 

3.  State  diagnosis  and  treatment  of  scurvy. 

4.  Differentiate  sterilization  from  Pasteurization  of  milk. 

5.  What  is  a  normal  salt  solution,  and  how  and  ander  what 
conditions  used? 

6.  Differentiate  the  eruption  in  varicella  from  that  in  variola. 

7.  Differentiate  hypertrophy  from  dilatation  of  the  heart. 

8.  What  is  myelitis?     State  symptoms. 

9.  State  treatment  in  cases  of  poisoning  with  Paris  green. 
10.     State  treatment  of  asphyxia  from  submersion. 

Financial  Statement. 

Beceipts, 
Fees  from  applicants  received  and  paid  into  the  treasury  of 


Expendii 

\ures. 

■ 

I                  •                  a 

Services  of  members  of  Board,    . 

.       tliS35  00 

IncideDtal  expenses  of  Board, 

260  47 

Clerical  service,    . 

2,780  96 

Printing  and  material, . 

50  40 

Detective  service. 

266  27 

Books  and  other  ofSce  supplies,  , 

127  10 

Postage  and  messages, 

104  88 

Balance  credited  to  the  Board,     . 

85  42 

•5,000  00 
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The  law  ander  which  this  Board  was  organized  was  passed 
in  the  year  1894.  Its  aim  was  to  regulate  the  practice  of 
medicine  so  as  to  protect  the  public  from  incompetent  prac- 
titioners. Until  this  act  became  operative,  Massachusetts 
was  an  open  field  for  medical  practice;  the  people  were 
wholly  unprotected  by  statutory  measures  from  incapacity 
and  ignorance,  and  health  and  life  itself  were  often  entrusted 
to  the  care  or  imposition  of  the  veriest  charlatan.  In  no 
other  direction,  or  affairs  of  State,  can  the  police  power  be 
exercised  more  in  accordance  with  an  intelligent  sense  of 
public  duty  than  in  the  enforcement  of  laws  enacted  for  the 
protection  of  health  and  the  alleviation  of  disease.  To 
require,  of  persons  who  desire  to  practise  the  healing  and 
health-preserving  art,  certain  qualifications,  or  knowledge  of 
the  human  body  in  health  and  in  disease,  is  indeed  most 
reasonable. 

Mr.  Justice  Field,  of  the  United  States  supreme  court,  in 
delivering  the  opinion  in  Dent  v.  West  Virginia  (see  U.  S. 
reports,  volume  129),  said:  ^*The  power  of  the  State  to 
provide  for  the  general  welfare  of  its  people  authorizes  it  to 
prescribe  all  such  regulations  as  in  its  judgment  will  secure 
or  tend  to  secure  them  against  the  consequences  of  igpo- 
rance  and  incapacity,  as  well  as  of  deception  and  fraud. 
•  .  .  Few  professions  require  more  careful  preparation  by 
one  who  seeks  to  enter  it  than  that  of  medicine.  It  has  to 
deal  with  all  those  subtle  and  mysterious  influences  upon 
which  health  and  life  depend,  and  requires  not  only  a 
knowledge  of  the  properties  of  vegetable  and  mineral  sub- 
stances, but  of  the  human  body  in  all  its  complicated  parts, 
and  their  relation  to  each  other,  as  well  as  their  influence  on 
the  mind.  The  physician  must  be  able  to  detect  readily  the 
presence  of  disease,  and  prescribe  appropriate  remedies  for 
its  removal.  Every  one  may  have  occasion  to  consult  him, 
but  comparatively  few  can  judge  of  the  qualifications  of 
learning  and  skill  which  he  possesses.  Reliance  must  be 
placed  upon  the  assurance  given  by  his  license,  issued  by  an 
authority  competent  to  judge  in  that  respect,  that  he  pos- 
sesses the  requisite  qualifications.  Due  consideration, 
therefore,  for  the  protection  of  society  may  well  induce  the 
State  to  exclude  from  practice  those  who  have  not  such  a 
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license,  or  who  are  found  upon  examination  not  to  be  fully 
qualified.  .  .  •  No  one  has  a  right  to  practise  medicine 
without  having  the  necessary  qualifications  of  learning  and 
skill ;  and  the  statute  only  requires  that  whoever  assumes, 
by  offering  to  the  community  his  services  as  a  physician, 
that  he  possesses  such  learning  and  skill,  shall  present 
evidence  of  it  by  a  certificate  or  license  from  a  body  des- 
ignated by  the  State  as  competent  to  judge  of  his 
qualifications." 

In  European  countries  the  laws  regulating  the  practice  of 

medicine  are   most   strict   and   far-reaching.     In   our  own 

country,  Massachusetts  is  one  of  the  latest  of  the  States  to 

)  attempt  the  regulation  of  medical  practice.     In  most  of  the 

^  other  States  such  laws  are  far  in  advance  of  ours  in  their 

restrictive  provisions,  and  in  their  requirements  regarding 
preliminary  education,  medical  instruction  and  examination 
tests  for  fitness  to  practise.  The  Board  believes  that  the 
time  has  arrived  for  this  Commonwealth  to  consider  further 
in  what  directions  the  scope  of  the  registration  act  should  be 
extended  so  as  to  afford  still  further  protection  along  the 
lines  originally  contemplated. 

After  a  careful  study  of  the  laws  in  other  States  in  com- 
parison  with  our  own,  and  the  results  obtained  by  other 
examining  commissions,  the  Board  herewith  submits  its 
recommendations  in  the  following  draft  for  an  amend- 
atory act :  — 

An   Act   relating   to   the   Registration   op   Physicians   and 

Surgeons. 
Be  it  enacted,  etc,,  as  follows : 

Section  1.  The  examinations  for  registration  as  physicians  or 
surgeons  under  the  provisions  of  chapter  four  hundred  and  fifty- 
eight  of  the  acts  of  the  year  eighteen  hundred  and  ninety-four, 
shall  be,  in  whole  or  in  part,  in  writing  in  the  English  language, 
and  shall  be  of  a  scientific  and  practical  character,  and  sufilciently 
thorough  to  test  the  applicant's  fitness  to  practise  medicine.  They 
shall  embrace  the  general  subjects  of  surgery,  physiology,  pathol- 
ogy, obstetrics  and  gynecology,  practice  of  medicine,  anatomy,  and 
such  other  subjects  as  the  Board  may  determine. 

Sect.  2.  Authority  to  practise  medicine  in  this  Commonwealth 
under  said  act,  or  the  several  later  acts  relating  thereto,  shall  be 
a  certificate  issued  by  the  board  of  registration  in  medicine,  and  it 


1898.]  PUBLIC  DOCUMENT  — No.  56.  9 

shall  be  unlawful  for  any  person  to  practise  medicine  in  any  of  its 
branches,  within  the  limits  of  this  Commonwealth,  who  has  not 
exhibited  and  registered  in  the  city  or  town  clerk's  office  of  the 
city  or  town  in  which  he  resides  or  maintains  aii  ofSce,  his  authority 
for  practising  medicine,  together  with  his  age,  address,  and  place 
of  birth ;  and  the  person  so  registering  shall  subscribe  and  verify, 
by  oath  before  such  clerk,  an  afSdavit  containing  such  facts,  which, 
if  false,  shall  subject  the  affiant  to  conviction  and  punishment  for 
perjury. 

Sect.  3.  Nothing  in  this  act  shall  be  so  construed  as  to  dis- 
criminate against  any  particular  school  or  system  of  medicine,  or 
to  prohibit  service  in  a  case  of  emergency,  or  the  domestic  admin- 
istration of  family  remedies;  and  this  act  shall  not  apply  to  a 
commissioned  medical  officer  of  the  United  States  army,  navy  or 
marine-hospital  service,  in  the  discharge  of  his  official  duty ;  nor 
to  a  physician  or  surgeon  from  another  state,  who  is  a  legal  practi- 
tioner authorized  by  a  state  examining  board  to  practise  medicine 
in  the  state  in  which  he  resides,  when  in  actual  consultation  with 
a  legal  practitioner  of  this  Commonwealth ;  nor  to  ^  physician  or 
surgeon  residing  in  another  state,  and  practising  medicine  therein 
by  authority  of  a  certificate  or  license  received  after  having  passed 
a  satisfactory  examination  in  the  several  branches  of  medicine  as 
required  by  a  state  examining  board  in  the  state  in  which  he 
resides,  whose  general  practice  extends  into  the  border  towns  of 
this  Commonwealth,  provided  such  physician  does  not  open  an 
office  nor  designate  a  place  in  such  towns  where  he  may  meet 
patients  or  receive  calls ;  nor  to  a  physician  duly  authorized  to 
practise  medicine  in  another  state  called  as  the  family  physician  to 
attend  a  person  temporarily  abiding  in  this  Commonwealth. 

Sect.  4.  Any  person  who,  not  being  then  lawfully  authorized 
to  practise  medicine  within  this  Commonwealth,  and  so  registered 
according  to  the  law,  shall  hold  himself  out  to  the  public  as  a 
practitioner  of  medicine,  whether  by  appending  to  his  name  the 
title  Dr,^  or  3f.Z).,  or  any  other  title  or  designation  implying  a 
practitioner  of  medicine,  or  attempting  to  practise  medicine,  in 
any  of  its  branches,  within  the  limits  of  this  Commonwealth,  shall 
be  deemed  guilty  of  a  misdemeanor,  and  shall  be  punished  by  a 
fine  of  not  less  than  one  hundred  nor  more  than  five  hundred  dol- 
lars for  each  offence,  or  by  imprisonment  in  jail  for  three  months, 
or  both  ;  and  in  no  case  where  any  provision  of  this  law  has  been 
violated,  shall  the  person  so  violating  be  entitled  to  receive  com- 
pensation for  services  rendered. 

Sect.  5.  Any  person  shall  be  regarded  as  practising  medicine 
within  the  meaning  of  this  act  who  shall  append  to  his  name  the  let- 
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ters  M.D,j  or  shall  assame  or  advertise  the  title  2>r.,  or  Physician^ 
or  any  other  title  which  shall  show  or  tend  to  show  that  the  person 
assuming  or  advertising  the  same  is  a  practitioner  of  medicine,  or 
of  any  of  the  branches  of  medicine ;  or  who  shall  investigate  or 
diagnose,  or  offer  to  investigate  or  diagnose,  any  physical  or  mental 
ailment  or  defect  of  any  person  with  a  view  to  affording  relief,  as 
commonly  done  by  a  physician  or  surgeon  ;  or  who  shall  prescribe 
for  or  treat  a  person  for  the  purpose  of  curing  any  real  or  supposed 
disease,  whether  by  the  use  of  drugs  or  by  the  application  of  any 
other  agency  or  alleged  method  of  cure  or  alleviation  or  prevention 
of  disease ;  or  to  operate  as  a  surgeon  for  the  cure  or  relief  of  any 
wound,  fracture  or  bodily  injury  or  deformity,  after  having  received 
therefor  or  with  the  intent  of  receiving  therefor  either  directly  or 
indirectly  any  bonus,  gift  or  compensation. 

Sect.  6.  After  the  beginning  of  the  year  1900,  no  person  on 
whom  the  degree  of  M.D.^  or  its  equivalent,  has  not  been  conferred 
by  a  medical  school  considered  reputable  by  the  Board  of  Registra- 
tion in  Medicine,  shall  be  entitled  to  an  examination. 

Sect.  7.  Any  applicant  failing  to  pass  an  examination  satis- 
factory to  the  Board,  and  therefore  refused  registration,  shall  be 
entitled  within  one  year  after  such  refusal  to  another  examination 
at  a  meeting  of  the  Board  called  for  the  examination  of  applicants, 
without  the  payment  of  an  additional  fee,  and  one  such  re-exam- 
ination shall  exhaust  his  privilege  under  his  original  application. 

Sect.  8.  Sections  nine,  ten  and  eleven  of  chapter  four  hundred 
and  fifty-eight  of  the  year  eighteen  hundred  and  ninety-four,  and 
so  much  of  section  four  of  said  chapter  four  hundred  and  fifty- 
eight  as  conflicts  with  sections  six  and  seven  of  this  act,  and 
chapter  four  hundred  and  twelve  of  the  year  eighteen  hundred  and 
ninety-five,  are  hereby  repealed. 

In  Appendix  A  will  be  foand  abstracts  of  the  laws  relat- 
ing to  registration,  and  in  Appendix  B  the  names  of  all  the 
practitioners  registered  in  this  Commonwealth. 

Respectfully  submitted, 

C.  EDWIN  MILES,  Chairman. 
EDWIN  B.  HARVEY,  Secretary. 
WALTER  P.  BOWERS. 
SAMUEL  H.  CALDERWOOD. 
AUGUSTUS  L.  CHASE. 
WILLIAM  C.  CUTLER. 
AUGUSTUS  C.  WALKER. 
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Appendix  A. 


Abstracts  prom  the  Acts  of  1894,  1895,  1896  and  1897,  now 
IN  force  relating  to  the  Registration  of  Physicians  and 
Surgeons. 

[St.  1896,  Chap.  280.] 

All  applications  for  registration  as  physicians  or  surgeons  under 
the  provisions  of  chapter  four  hundred  and  fifty-eight  of  the  acts 
of  the  year  eighteen  hundred  and  ninety-four,  shall  be  made  upon 
blanks  to  be  furnished  by  the  board  of  registration  in  medicine, 
and  shall  be  signed  and  sworn  to  by  the  applicants. 

Said  board  shall  examine  all  applicants,  and  only  such  as  are 
found  qualified  and  shall  give  satisfactory  proof  of  being  twenty- 
one  years  of  age  and  of  good  moral  character,  shall  receive  certifi- 
cates of  registration  as  provided  in  said  act :  provided^  however ^ 
that  said  board  shall  register  without  examination  any  applicant 
whom  it  may  find  to  be  of  good  moral  character,  of  more  than  sixty 
years  of  age,  and  a  graduate  of  a  legally  chartered  medical  college 
having  poTver  to  confer  degrees  in  medicine,  and  who  has  been  a 
practitioner  of  medicine  in  this  Commonwealth  for  a  period  of  ten 
years  next  prior  to  the  passage  of  this  act,  and  who  otherwise 
complies  with  the  provisions  of  this  act. 


[St.  1897,  Chap.  196.] 

Any  person  .  .  •  shall,  upon  payment  of  a  fee  of  twenty  dol- 
lars, be  entitled  to  examination,  and  if  found  qualified  by  four 
or  more  members  of  said  board  shall  be  registered  as  a  qualified 
physician,  and  shall  receive  a  certificate  thereof.  .  .  .  Any  person 
refused  registration  may  be  re-examined  at  any  regular  meeting  of 
said  board,  within  two  years  of  the  time  of  such  refusal,  without 
additional  fee,  and  thereafter  he  may  be  examined  as  often  as  he 
may  desire,  upon  the  payment  of  the  fee  of  ten  dollars  for  each 
examination.  

[St.  1896,  Chap.  230.] 

Said  board  may  by  a  unanimous  vote,  after  a  hearing,  revoke 
any  certificate  issued  by  it  to,  and  cancel  the  registration  of  any 
person  convicted  of  any  crime  in  the  practice  of  his  professional 
business,  or  convicted  of  a  felony. 
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[St.  1894,  Chap.  468.] 

It  shall  be  the  daty  of  the  board  to  investigate  aU  complaints  of 
disregard,  non-compliance  or  violation  of  the  provisions  of  this  act, 
and  to  bring  all  such  cases  to  the  notice  of  the  proper  prosecatlng 
oflOicers. 

Examinations  shall  be,  in  whole  or  in  part,  in  writing,  and  shall 
be  of  an  elementary  and  practical  character.  They  shall  embrace 
the  general  subjects  of  surgery,  physiology,  pathology,  obstetrics 
and  practice  of  medicine,  and  shall  be  sufficiently  strict  to  test  the 
qualifications  of  the  candidate  as  a  practitioner  of  medicine. 

This  act  shall  not  apply  to  commissioned  officers  of  the  United 
States  army,  navy  or  marine  hospital  service,  or  to  a  physician  or 
surgeon  who  is  called  from  another  state  to  treat  a  particular  case, 
and  who  does  not  otherwise  practise  in  this  state,  or  to  prohibit 
gratuitous  services ;  nor  to  clairvoyants,  or  to  persons  practising 
hypnotism,  magnetic  healing,  mind  cure,  massage  methods,  chris- 
tian science,  cosmopathic  or  any  other  method  of  healing :  pravidedj 
such  persons  do  not  violate  any  of  the  provisions  •  .  •  [of  the  law]. 


[St.  1895,  Chap.  ^12.] 

Whoever  not  being  registered  as  aforesaid  shall  advertise  or  hold 
himself  out  to  the  public  as  a  physician  or  surgeon  in  this  Com- 
monwealth, or  appends  to  his  name  the  letters  ^^M.D.,"  or  uses 
the  title  of  doctor,  meaning  thereby  a  doctor  of  medicine,  shall  be 
punished  by  a  fine  of  not  less  than  one  hundred  nor  more  than  five 
hundred  dollars  for  each  offence,  or  by  imprisonment  in  jail  for 
three  months,  or  both.  

[St.  1896,  Chap.  230.] 

Any  person  who  shall  practise  medicine  or  surgery  under  a  false 
or  assumed  name,  or  under  a  name  other  than  that  under  which  he 
is  registered,  or  who  shall  personate  another  practitioner  of  a  like 
or  different  name,  shall  be  punished  by  a  fine  of  not  less  than  one 
hundred  nor  more  than  five  hundred  dollars  for  each  offence,  or  by 
imprisonment  in  jail  three  months,  or  both. 


[St.  1894,  Chap.  458.] 

The  board  shall  hold  three  regular  meetings  in  each  year,  one 
on  the  second  Tuesday  of  March,  one  on  the  second  Tuesday  of 
July  and  one  on  the  second  Tuesday  of  November,  and  such  addi- 
tional meetings  at  such  times  and  places  as  it  may  determine* 
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Appendix   B. 


Official  List  of  Praotitionkrs  of  Medicine  registered  in  the 

COICMONWEALTH  TO  THIS    DaTE,    DeC.  31,  1897. 

Note.  —  The  following  are  the  forms  of  certificates  issaed :  — 

Form  A,  to  graduates  of  legally  chartered  medical  colleges  or 
universities  having  power  to  confer  degrees  in  medicine,  who 
applied  for  registration  before  the  law  went  into  full  effect,  on 
Jan.  1,  1895,  graduation  and  residence  in  the  Commonwealth  at 
the  time  of  the  passage  of  the  law  being  the  only  requii^ements  for 
registration. 

Form  B,  to  those  who  applied  for  registration  before  Jan.  1, 
1895,  under  the  three  years'  practice  clause  in  section  d,  three 
years'  continuous  practice  in  the  Commonwealth  next  prior  to  the 
passage  of  the  law  June  7,  1894,  being  the  only  requirement  for 
registration. 

Form  C,  to  graduates  of  legally  chartered  medical  colleges  in 
this  Commonwealth  who  applied  for  registration  subsequent  to 
Jan.  1,  1895,  and  previous  to  May  1,  1896,  during  which  period 
the  law  permitted  their  registration  without  an  examination,  a 
diploma  from  such  sources  being  by  the  law  considered  satisfac- 
tory evidence  of  fitness  to  practise  medicine.  This  provision  of 
the  law  was  repealed  May  1,  1896. 

Form  D,  to  graduates  examined  by  the  Board. 

Form  £,  to  non-graduates  examined  by  the  Board. 

Form  F,  to  graduates  of  more  than  sixty  years  of  age,  who, 
prior  to  the  passage  of  the  law,  had  practised  ten  years  in  this 
Commonwealth,  being  exempt  from  an  examination  by  an  act 
approved  April  1,  1896. 

Certificates  D,  £  and  F  are  the  only  forms  now  in  use. 


A 

Abbe,  Alaaaon  Joseph. 

A 

Abbott,  Charlee  Edward. 

A 

Abbe,  Edward  Hooper. 

A 

Abbott,  Charles  Bhewell. 

♦A 

Abbe,  Edward  Payaon. 

A 

Abbott,  Fred  Uneoln. 

0 

Abbe,  Frederiek  Randolph. 

A 

Abbott,  Frederiek  Wallace. 

A 

Abbot,  Edward  BUoley. 

D 

Abbott,  Howard  Edwlo. 

A 

Abbot,  Bamael  Leonard. 

A 

Abbott,  John  Hammill. 

B 

Abbott,  Adelaide. 

A 

Abbott,  Samuel  Warren. 

*  Deeeased. 


16 


REGISTRATION  IN  MEDICINE. 


[JaD. 


Official  List  of  PraclUioners  of  Medicine  —  Continued. 


A  Abbott,  Solon. 

A  Abbott,  Stephen  Wendell. 

B  Abbott,  Sly  Vina  Apphia. 

A  Abell.  Paul  Wblte. 

A  Aohorn,  John  Warren. 

A  Aeken,  Thomaa  Moore. 

A  Adama,  Charlea  Ell. 

A  Adams,  Charles  Sumner. 

A  Adams,  Bdward  Hitohcoek. 

A  Adams,  Bdwin  Boardman. 

0  Adams,  Francis  Wayland. 

A  Adams,  George  Edwin. 

D  Adams,  George  Francis. 

A  Adams,  George  Smith. 

A  Adams,  Henry  Osoar. 

A  Adams,  Herbert  Williams. 

A  Adams,  James  Forster  Alleyne. 

D  Adams,  James  Thacher. 

E  Adams,  John. 

A  Adams,  John  Qalnoy. 

D  Adams,  Walter  Henry. 

A  Adams,  Wendell  Holmes. 

D  Adams,  William  Oarlton. 

A  Adams,  Zabdlel  Boylston. 

A  Aheame,  Cornelius  Augustine. 

A  Aheame,  Cornelius  Augustine,  Jr. 

A  Ahlbom,  Henry  Christian. 

A  Aiken,  Frank  Jonathan. 

D  Aiken,  Thomas  Francis,  Jr. 

A  Ains worth,  Frank  Henley. 

A  Albee,  George  Macdonald. 

A  Albee,  George  Sumner. 

D  Albro,  Cristopher  Durfoe. 

6  Alden,  Flora  Sweet. 

A  Aldrleh,  Albert  Clinton. 

A  Aldrich,  Eben  True. 

A  Aldrich,  James  Mott. 

A  Aldrich,  Nathaniel  Borden. 

A  Alexander,  Clara  Jane. 

A  Allard,  Frank  Ellsworth. 

B  Allard,  Joseph. 

B  Allen,  Alfred  Morton. 

A  Allen,  Carl  Madison. 

D  Allen,  David  Edmund. 

D  Allen,  Edward  Everett. 

A  Allen,  Edwin  Howard. 

A  Allen,  Emery  A. 

O  Allen,  Frank  Neute. 

A  Allen,  Franklin  Haley. 

A  Allen,  Gardner  Weld. 

A  Allen,  George  Edwin. 

A  Allen,  Granville  Stevens,  Jr. 

D  Allen,  James  Henry. 

A  Allen,  Justin. 

A  Allen,  Lamson. 

A  Allen,  Louis  Edmund. 

D  Allen,  Lyman. 

B  Allen,  Nathan  Leverett. 


A  Allen,  Samuel  Johnson. 

D  Allen,  Beabury  Wells. 

A  Allen,  Stephen  Arthur. 

A  Allen,  William  George. 

A  Allen,  William  Howard. 

A  Allison,  Gkorge  Freeman. 

D  Amadou,  Alfred  Mason. 

A  Amadou,  Arthur  Frank. 

A  Amerige,  Charles  WardwelL 

A  Ames,  Charles  Bdwin. 

A  Ames,  John  LInooIn. 

A  Ames,  Joseph  Stanford. 

A  Ames,  Robert  Parker  Marr. 

D  Ames,  Winfield  Howard. 

A  Amesbury,Ivon  Cuthbert  Raleigh. 

A  Amesbury,  Walter  Raleigh. 

A  Amory,  Robert. 

D  Amsden,  Henry  Hubbard. 

D  Anderson,  Hyrum  Andrew. 

A  Anderson,  Martha  Ann. 

D  Anderson,  Thomas. 

A  Andrews,  Brainard  Alge. 

D  Andrews,  Bdward  Aoatin. 

*A  Andrews,  John  Allen. 

A  Andrews,  John  Burbank. 

A  Andrews,  Mary  Annette. 

D  Andrews,  Oren. 

D  Andrews,  Robert  Foster. 

A  Andrews,  William  Henry. 

A  Angell,  Henry  Clay. 

D  Angeny,  Granville  Louis. 

A  Anthony,  Francis  Wayland. 

A  Anthony,  Jeremiah  Christopher. 

A  Appleton,  Lucy. 

C  Appleton,  William. 

A  Arehambeault,  Charles  Frands. 

D  Armstrong,  William  Willard. 

A  Arnold,  Horace  David. 

A  Aronowitseh,  Anna. 

B  Aronson,  Harris. 

A  Arthur,  Asa  Adgate. 

C  Ash,  John  Henry. 

D  Atkins,  Francis  Grant. 

0  Atkinson,  Leonard  Woods. 

A  Atkinson,  Lizzie  Daniel  Roee. 

A  Atwater,  James  BtUinga. 

A  Atwood,  Albert  John. 

A  Atwood,  Charles  Augnatus. 

A  Atwood,  Frank  Sumner. 

A  Atwood,  George  Manley. 

A  Auger,  Adolphe  Alphonae. 

A  Auger,  Henri  Michel. 

A  Anger,  Louis  Lemaftre. 

A  August,  Albert. 

A  Austin,  Arthur  Everett. 

B  AusUn,  Charles  Gorham  Stobbe. 

D  Austin,  James  CoraeHns. 

A  Austin,  Lewis  King. 


*  Deceased. 
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D 

Avtdialaii,  Avedls  Der. 

A 

Baneroft,  George  Andrew. 

D 

Avedifliaii,  Ha«op  Der. 

A 

Bancroft,  Winfred  Baiter. 

0 

AyerllU  George  Ooodwin. 

D 

Bandiera,  John. 

A 

AyeriU,  Jease  Howes. 

A 

Banfleld,  Franois  Lorlng. 

B 

ATerill,  Mehiuble  Merrill. 

A 

Bangs,  Charles  Howard. 

A 

Ayer,  Jamee  Boame. 

A 

Bannon,  Bernard  James. 

A 

Ayer,  Bllea  Hubbard. 

A 

Barbriek,  John  Fraaer. 

D 

Ayer,  TbomM  Herbert. 

D 

Bardwell,  Frederick  Albert. 

A 

Babbitt,  Henry  Bradford. 

A 

Baribault,  WUliam  Alfred. 

A 

Babbitt,  Warren  If  orrie. 

D 

Baright,  Herbert  Edwin . 

A 

Babeoek,  Daniel  Arnold. 

A 

Barker,  EmUle  Jones. 

D 

Babeock,  ElUha  Franklin. 

A 

Barker,  Frank  Juatln. 

A 

Babeock,  Franole  Lester. 

D 

Barnard,  Belle  Striokland. 

D 

Baeband,  Josepb. 

A 

Barnard,  Rebeoea. 

B 

Baeon,  Orenvllle. 

A 

Bamand,  Blie. 

D 

Baeon,  John  Lowell,  Jr. 

D 

Bamea,  George. 

A 

Baeon,  Jonas  Bdward. 

A 

Bamea,  Franela  Henry. 

A 

Bacon,  Joseph  Ambrose  Patrick. 

A 

Bamea,  Fianda  John. 

D 

Badanes,  Ida. 

A 

Bamea,  Henry  Jabes. 

B 

Badger,  George  Angustns. 

A 

Barnes,  Ida  Florence. 

D 

Badger,  (Horge  Sherwin  Clarke. 

A 

Bamea,  William  Ellsworth. 

A 

Bailey,  Charles. 

D 

Barney,  Charles  Norton. 

A 

Bailey,  Charles  Hardy. 

A 

Bamey,  Lucy  Bobinaon. 

A 

Bailey,  €^eorge  Guy. 

D 

Barraelongh,  Alfred  Whitley. 

B 

Bailey,  George  Henry. 

A 

Barr4,  Joaeph  Aladin. 

B 

Bailey,  Henry  Plummer. 

A 

Barrel],  George  Morton. 

D 

Bailey,  Marshall  Henry. 

B 

Barrett,  Joel  Lewie. 

A 

Bailey,  Stephen  Goodhae. 

A 

Barrett,  William  Marahall. 

A 

Bailey,  William  Henry. 

A 

Barrows,  William  Bsra. 

B 

Bailey,  William  Howard. 

D 

Barry,  Emmet  WilHam. 

A 

Balrd,  Jnllan  William. 

D 

Barry,  James  Henry. 

A 

Baird,  William  Perry. 

D 

Barry,  John  Aloyslna. 

D 

Baker,  Cheater  Monroe. 

B 

Barry,  William  Coplnger. 

A 

Baker,  Flint  Almena  Jane. 

A 

Baraa,  James  Richmond. 

A 

Baker,  David  Srastns. 

A 

Baratow,  Benjamin  Packer. 

A 

Baker,  Frank. 

A 

Barstow,  Henry  Taylor. 

A 

Baker,  Frederick  Herbert. 

A 

Bartlett,  Benjamin  Webber. 

A 

Baker,  Harry  Beeoher. 

D 

Bartlett,  Chariea  Wataon. 

A 

Baker,  Jane  Rogers. 

D 

Bartlett,  Clarence  Samuel. 

B 

Baker,  Joseph  Oalbeek. 

A 

Bartlett,  Frwlerie  RnaaeU. 

A 

Baker,  Leland  Madden. 

B 

BarUett,  George  Plakham. 

A 

Baker,  Lnelns  Willard. 

A 

Bartlett,  Oliver  Lealie. 

A 

Baker,  William  Henry. 

D 

Bartlett,  Robert  Lander. 

A 

Baleh,  Franklin  Greene. 

A 

BartleU,  Solen. 

D 

Baloom,  Blmer  Irving. 

A 

Bartol,  John  Washburn. 

A 

Baleom,  George  Franklin. 

A 

Barton,  Chariea  Herbert. 

0 

Balcom,  John  Alvln. 

A 

Barton,  Cheater  Manley. 

A 

Baloom,  Lafayette. 

A 

Barton,  Jededlah  Marena. 

A 

Baldwin,  Frederick  William. 

D 

Barton,  John  Alfred. 

A 

Baldwin,  Henry  Cutler. 

B 

Basford,  James  Lendale. 

C 

Baldwin,  Herman  Trost. 

A 

Baas,  WUliam. 

D 

Baldwin,  Sanford  Oscar. 

A 

Bassett,  Elton  James. 

A 

Ball,  Charles  Dickens  Bvans. 

A 

Batehelder,  Frederick  Preseott. 

A. 

Ball,  Thomas  Joseph. 

C 

Baichelder,  Henry  Flanders. 

A 

Ballanee,  William  Pell. 

A 

Batehelder,  John  Coueh. 

A 

Ballard,  George  Tyler. 

A 

Batehelder,  Mary  Ann. 

B 

Ballon,  Henry  Bdmund. 

A 

Batehelder,  WUliam  Burdett. 

A 

Bancroft,  Edward  Erastus. 

A 

Bateman,  Frank  Elliot. 
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A 

Bates,  Everett  AlADaon. 

A 

Bennitt,  Francis  Marion. 

C 

Bates,  Mary  Elizabeth. 

A 

Benolt,  Benjamin. 

D 

Bates,  Walter  Simpson. 

A 

Benoit,  Lonis  Raymond. 

A 

Battersball,  Joseph  Ward. 

A 

Bent,  Gilbert  Wesley  Warren. 

A 

Battershall,  Mary  Hannah  Wolf- 

B 

Bergengren,   Frederick   Wilbelm 

enden. 

AlexU. 

A 

Baxter,  Edward  Hooker. 

A 

Bergeron,  Francois  de  Borgia. 

A 

Baxter,  John. 

A 

Bergeron,  Seraphln  Ens^be. 

D 

Baxter.  William  EUha. 

D 

Bergwall,  Walter. 

D 

Baylies,  Andrew. 

B 

Berkman,  David  Wolf. 

A 

Baynnm,  Mary  Herrlck. 

D 

BerUn,  Fanny. 

A 

Basin,  Adelard. 

A 

A 

Beach,  Henry  Harris  Anbrey. 

D 

Bernard,  Flecker. 

D 

Beals,  Arthur  Loring. 

D 

Bemaner,  Bmil  Oonstantine. 

A 

Bean,  Charles  Pierce. 

E 

Bemier,  Joseph  Adolphe. 

A 

Bean,  George  Henry. 

D 

Berry,  John  Cutting. 

A 

Bean,  Jacob  Walter. 

A 

Berry  Laariston. 

A 

Beane,  Newell  Wesley. 

A 

Bertram,  William  Henry. 

D 

Beaton,  Archibald  Edward. 

A 

Beet,  Enoch  George. 

D 

Beattie,  John. 

A 

Bethnne,  Donald  John. 

A 

Beauy,  Franklin  Thomason. 

A 

Belts,  Helen  Loretta. 

A 

Beauchamp,  Alm6. 

E 

Bieknell,  William  Horace. 

A 

Beaiichamp,  Joaeph  Octave. 

A 

Bigelow,  Oharles  Edwin. 

A 

Beanchamp,  Zenophide. 

A 

Bigelow,  Enos  Hoyt. 

A 

Beaadet,  Napoleon. 

A 

Bigelow,  Orvls  Fnrmaa. 

♦A 

Beanmont,  William  Shepard. 

A 

Bigelow,  William  Btargis. 

A 

Bedard,  Joseph  Armand. 

A 

Bill,  Harriet  Parmenter. 

A 

Beebe,  George  Hatch. 

A 

Billings,  William  Chester. 

A 

Beebe,  John  Belcher. 

A 

Bilodean,  Wenoelas. 

A 

Beebe,  Richard. 

B 

Bingham,  Edna  Melvla. 

B 

Beecher,  John  Asbary. 

D 

Bingham,  Rnssell. 

D 

Beharrell,  Sarah  Elizabeth. 

B 

Birch,  Sylvanos  Jntkins. 

A 

Beland,  Henry  Severln. 

D 

Birohard,  George  Grant. 

A 

Belanger,  David  Simeon. 

A 

Birdseye,  Frederick  Gould. 

D 

Belden,  Albert  Matson. 

A 

Birge,  Ella  Freeman. 

B 

Bell,  Ohristina  Banioe  Crawford. 

A 

Birge,  William  Spafard. 

A 

Bell,  George  Parson. 

B 

Birmingham,  Lewis  Haydn. 

A 

Bell,  Homer  Simpson. 

D 

Birmingham,  LonIs  Howland. 

A 

Bell,  James  Bachelder. 

A 

Birmingham,  Robert  Michael. 

A 

Bell,  Robert. 

D 

Biron,  Joseph  Frederie  Rodolpbe. 

D 

Bell,  Robert  Eddy. 

A 

Birtwell,  Charles  Bbenezer. 

A 

Bell,  William  Appleton. 

B 

Bishop*  Henry  Earl. 

D 

Bellehnmeur,  Stanislas  David. 

B 

Bishop,  Jane  Emma. 

A 

Bellows,  Howard  Perry. 

A 

Blxby,  Jodah  Peet. 

A 

Belt,  Charies  Bradford. 

A 

Blackmer,  John. 

A 

Bemls,  Charles  Albert. 

A 

Blaekwood-Chamberlaln,  EUcn 

A 

Bemfs,  Charles  Vose. 

Ramsdell. 

A 

Bemis,  John  Merrick. 

A 

Blair,  Arthur  Walter. 

A 

Bemis,  Merrick. 

A 

Blair,  Jamee  Franklin. 

E 

Bemis,  Oscar  Adelbert. 

A 

Blair,  John, 

D 

Bender,  Prosper. 

D 

Blair,  Orland  Roealnl. 

D 

Benjamin,  Walter  Robinson. 

A 

Rials,  Pierre  Gaspard. 

A 

Benner,  Bamham  Roswell. 

A 

Blaisdell,  George  Warren. 

D 

Benner,  Herbert  Orray. 

A 

Blalsdell,  Jamee  Edward. 

A 

Bennett,  Frederick  Sherwln. 

A 

Blaisdell,  Walter  Ohannlng. 

A 

Bennett,  John  HiUman. 

A 

Blake,  Charles  Abbott. 

A 

Bennett,  William  Henry. 

A 

Blake,  Clarence  John. 

D 

Bennett,  William  Hurlbnrt. 

A 

Blake,  Harrison  Gray. 
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A 

Blake,  John  B»pM. 

A 

Bowen,  Beabnry  Warren. 

A 

Blake,  John  George. 

A 

Bowen,  Seranns. 

A 

Blake,  Le  Grand. 

A 

Bowery,  Walter  Prentlee. 

B 

Blake,  Mary  Jane. 

A 

Bowker,  Alphonso  Varlon. 

A 

Blake,  Warren  Perkins. 

A 

Bowker,  Charles. 

D 

Blakely,  David  Newton. 

C 

Bowker,  Everett  M. 

A 

Blanehard,  Albert  Henry. 

B 

Bowker,  Horace  Leander. 

A 

Blanehard,  Benjamin  Beaver. 

A 

Bowker,  John  Copps. 

D 

B 

Bowker,  Bamael  Dawes. 

A 

Blanehard,  Walter  Irving. 

A 

Bowles,  George  Hall. 

A 

Blanehette,  Alexander. 

A 

Bowles*,  Stephen  Wallace. 

D 

Blanchette,  WilUam  Henry. 

D 

Bowman,  Anthony  William. 

A 

BILh,  George  Danforth . 

A 

Bowman,  Fred  Raymond. 

D 

BHm,  Jesse  Leonti. 

0 

Bowman,  Winthrop  Height. 

A 

Bliss,  Wilbur  Howard. 

A 

Boyd,  Herbert  Dmmmond. 

A 

Blodgett,  Albert  George. 

D 

Boyd,  James  Van  Wagner. 

A 

Blodgett,  Albert  Novatne. 

D 

Boyee,  Alvln. 

A 

Blodgett,  Charles. 

B 

Boyer,  Joel. 

D 

Blodgett,  John  Hammond. 

C 

Boyle,  Alfred  John. 

A 

Blodgett,  Stephen  Haskell. 

D 

Boyle,  Frank  Meagher. 

A 

Blood.  Joelah  Mark. 

C 

Boynton,  Edwin  Dana. 

A 

Blood,  Robert  Allen. 

B 

Boynton,  Edwin  Moses. 

A 

Blossom,  Anne  Moem. 

♦D 

Boynton,  Joseph  Jackson. 

A 

Boardman,  William  Elbrldge. 

A 

Boynton,  Royal  Bollard. 

A 

Boardman,  William  Sydney. 

B 

Boynton,  Stella. 

D 

Bohemier,  Joseph  Engene  Napo- 

A 

Brace,  George  Welles. 

leon. 

A 

Brackett,  Elizabeth  AnnasUtia. 

A 

Boland,  Blishn  Shepherd. 

A 

Brackett,  Elliott  Gray. 

A 

Bolles,  William  Palmer. 

A 

Brackett,  Humphrey  Fall. 

A 

Bolton,  Charles  James. 

A 

Bradbury,  Charles  Huntress. 

D 

Bolton,  William  Jackson. 

A 

Bradbury,  John  Elmer. 

A 

Bond,  Aaron  John. 

A 

Bradford,  Cary  Carpenter. 

A 

Bond,  Sarah  Adams. 

A 

Bradford,  Edward  Hiekling. 

A 

Bond,  Willis  George. 

A 

Bradford,  Henry  Wlthlngton. 

A 

Bongartz,  Walter  Engene. 

A 

Bradford,  Oliver  Leach. 

A 

Bonlay,  Josephns  Charles. 

A 

Bradley,  Charles  How. 

A 

Bonney,  Franklin. 

A 

Bradley,  Charles  Seymour. 

C 

Bony  man,  Harry  Evan. 

A 

Bradley,  Hannah  Laura. 

A 

Boody,  Charles  Hayes. 

A 

Bragdon,  George  Albert. 

A 

Booth,  Anthony  Francis. 

C 

Bragdon,  Horace  Elwood. 

0 

Booth,  Edward  Channeey. 

A 

Bragg,  Francis  Adalbert. 

A 

Booth,  Robert. 

A 

Brainerd,  John  Bliss. 

A 

Boothby,  Alonzo. 

A 

Braird,  William  Henry. 

A 

Boom,  Angnstos  Keefor. 

A 

Braley,  Henry  Hudson. 

A 

Borden,  Henry  Francis. 

D 

Branch,  Charles  Frauklin. 

A 

Bossidy,  John  Collins. 

B 

Brande,  Charles  Drake. 

A 

Bosworth,  John  William. 

A 

Brandt,  William  Engene. 

A 

Bothfield,  James  Francis. 

A 

Branscomb,  William  Gower. 

A 

Bottomley,  John  Taylor. 

A 

Bray,  Amanda  Currier. 

A 

Boucher,  George  Alphonse. 

A 

Bray,  Edward  Van  Denson. 

A 

Bonoher,  Joseph  Adelard. 

A 

Brechin,  William  Pitt. 

A 

Bongh,  Trvin  Gnstavus. 

A 

Breck,  Samuel. 

A 

Bonrbonnais,  Hermengilde. 

A 

Breck,  Theodore  Frelinghoysen. 

A 

Bowdlteh,  Vincent  Yardley. 

D 

Breitling,  Joseph  Cushman. 

A 

Bowoo,  Charles  Wesley. 

A 

Brennan,  John  Joseph. 

A 

Bowen,  Henry  Charles. 

A 

Bresenham,  Charles  Wilson, 

A 

Bowen,  John  Templeton. 

B 

Breton,  Joseph  Henry. 

A 

Bowen,  Merritt  Alphonso. 

D 

Brett,  Edward  Joseph. 
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A  Brett,  Fraok  Wallace. 

A  Brewster,  Oeorge  Washington 

Wales. 

A  Brewster,  James  Bartlett. 

A  Brewster,  Mary  Jones. 

A  Briok,  Francis. 

A  Brldgham,  Charles  Barr. 

D  Brldgham,  Samoel  Orosby. 

A  Bridgmaa,  Marcns  Fayette. 

A  Brlggs,  Charles  Albert. 

D  Brlggs,  Charles  Edwin. 

A  Brlggs,  Charles  Poor. 

A  Brlggs,  Clifton  Dean. 

A  Brlggs,  Bdward  Cornelins. 

A  Brlggs,  Frederie  Ifelanethon. 

B  Brlggs,  James  Henry. 

A  Brlggs,  Joseph  Emmons. 

D  Brigham,  Clarenoe  Snmner. 

A  Brigham,  Edwin  Howard. 

A  Brigham,  Frank  Fontelle. 

A  Brigham,  Franklin  Whiting. 

A  Brigham,  Hnbbard  Hammond. 

D  Brlghtman,  Helen. 

A  Brimmer,  Ida  Lnclnda. 

A  Brlndlsl,  Bono. 

A  Brissett,  Henry  Rupert. 

A  Brook,  Charles  Fremont. 

A  Brockway,  Charles  Henry. 

A  Broderick,  Thomas  Joseph. 

D  Broga,  WlUlam  Wallaee. 

A  Broldrlok,  James  Patrick. 

B  Brooks,  Frank. 

B  Brooks,  George  Frederick. 

A  Brooks,  James  Fenner. 

A  Brooks,  Lawton  Stlckney. 

A  Brooks,  Samuel  Doollttle. 

D  Brooks,  Simeon  Pomeroy. 

A  Brooks,  WUIIam  Allen,  Jr. 

D  Brosseau,  Wilfrid  Arthur. 

A  Brough,  David  Dandle. 

A  Brough,  Frank  Thomson. 

A  Broughton,  Henry  White. 

D  Bronsseau,  William  Gilbert. 

A  Brown,  Alden  Woodbrldge. 

A  Brown,  Anthony  Leopold. 

A  Brown,  Charles  Robinson. 

A  Brown,  Daniel  Eugene. 

A  Brown,  Daniel  Joseph. 

D  Brown ,  Daniel  Rollins . 

A  Brown,  Edwin  Coleman. 

A  Brown,  Electa  Ann. 

B  Brown,  Eugene  Merchants. 

A  Brown,  Frauds  Henry. 

A  Brown,  Frank  Byron. 

A  Brown,  Frederick  Angustus. 

*A  Brown,  George  Artemas. 

D  Brown,  Harry  Albertus. 


A 

Brown*  Henry  Rlenzl. 

D 

Brown,  Henry  Rolf. 

A 

Brown,  Henry  Wilson. 

B 

Brown,  Jacob  Wales. 

A 

Brown,  John  Peaslee. 

A 

Brown,  Marshall  Lebanon. 

A 

Brown,  Martin  MUIard. 

D 

Brown,  MeMn  James. 

A 

Brown,  Milton  Donglaa. 

A 

Brown,  Orestes  Morton. 

A 

Brown,  Orland  Jonas. 

A 

Brown,  Plumb,  Jr. 

A 

Brown,  Roaooe  Ellsworth. 

A 

Brown,  Wallace  Everett. 

A 

Brown,  Wilfred  Gardner. 

B 

Brown,  William  Edward. 

B 

Brown,  William  Francis. 

B 

Brown,  WUUam  Ronald. 

A 

Brown,  William  Symington. 

A 

Brown,  Windsor  Aldrleh. 

A 

Browne,  Percy  Gilbert. 

A 

Browne,  Prootor  Kinsman. 

A 

Browne,  Will  Warpool. 

A 

Brownell,  De  Ette. 

A 

Brownell,  William  EUery. 

D 

Brownrlgg,  Albert  Edward. 

A 

Brownrigg,  John  Sylvester. 

D 

Bruce,  Charles  Wesley. 

A 

Bruce,  Daniel  Angus. 

A 

Bruce,  Emily  Allen. 

A 

Bruce,  Frank  Colverd. 

A 

Bruce,  John  Angus, 

D 

Brunelle,  Pierre. 

A 

Bryant,  Alice  Gertrude. 

A 

Bryant,  Anna  Mary  Dorr. 

A 

Bryant,  Edward  GUman. 

A 

Bryant,  Giles  Walte. 

A 

Bryant,  John. 

A 

Bryant,  Lewis  Linooln. 

A 

Bryant,  Virginia  Franoes. 

A 

Bryant,  William  Sohler. 

A 

Bryson,  Adelbert  Allen. 

A 

Buck,  Augustus  Walter. 

A 

Buck,  Charles  John. 

D 

Buck,  Edward  Terry. 

C 

Buck,  Howard  Meodenhall. 

A 

Buckingham,  Edward  Marshall. 

A 

Buckley,  John  Franeis. 

A 

Buckley,  Philip  Townsend. 

D 

Buflnm,  Herbert  Edwin. 

A 

Bulfinch,  George  Greenleaf. 

A 

Bullard,  George  Eli. 

A 

BuUard,  Herbert  Cutler. 

0 

Bullard,  John  Thornton. 

A 

Bullard,  WlUlam  Norton. 

C 

Bnllook,  Edwin  Warren. 

A 

• 

Bullock,  G«orge  Dexter. 
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p 

Bump,  Lewis  Nye. 

A 

Cabot,  Richard  Clark. 

c 

BomateMl,  Sorano  Edwards 

A 

Cahill,  Charles  Sumner. 

DwlghU 

A 

CahlU,  Eliza  Bookman. 

A 

BoDdy,  Frank  Eastman. 

A 

Cahill,  George  Stephen. 

D 

Bonn,  Frank  Caoiklns. 

E 

Cahill,  John  Thomas. 

C 

Barchmore,  Charles  Francis 

A 

Calger,  Albert  Edward. 

Preston. 

C 

Cain,  Henry  Waiter. 

E 

Bnrdon,  Ernest  Dmedlla. 

E 

Gain,  Maude  Florence. 

♦A 

Bordett,  George  Washington. 

A 

Cain,  Willie  George. 

A 

Bnrge,  William  Prentice. 

A 

Calder,  James  Bquair. 

B 

Bargees,  Albert  Llndsey. 

A 

Calderwood,  Samuel  Herbert. 

A 

Bnrgess,  OlWer  Graham. 

D 

Caldwell,  Albert  Francis,  Jr. 

D 

Bnrke,  Ernest  GIsbome. 

C 

Caldwell,  George  Peters. 

A 

Barke,  James  Joseph. 

A 

Calkins,  Barry  Howes. 

D 

Barke,  Michael  Frande. 

A 

Calkins,  Cheney  Hosmer. 

A 

Barke,  William  George^ 

D 

Calkins,  Irving  Bomaro. 

A 

Bnrlelgh,  Charles. 

A 

CMilkins,  Marshall. 

A 

Burleigh,  Frederick  Wing. 

A 

Call,  Emma  Louisa. 

D 

Bnmell,  Charles  Wlllard. 

A 

A 

Bnmettt  Frank  George. 

A 

Callender,  Charles  Harlow. 

A 

Bnmett,  Frank  Hollis. 

D 

Cameron,  Charles  Ernest. 

A 

Bnmett,  Fred  Nelson. 

A 

Cameron,  Ewan. 

A 

Burnett,  Theodore  Cr^t^. 

0 

Camflll,  Robert  Emmet. 

D 

Burnett,  William  Walton. 

A 

Camp,  Charles  Welford. 

A 

Bumham,  Charles  Abraham. 

A 

Camp,  Mary  Augusta. 

A 

Bumham,  Elmond  Arthur. 

A 

Camp,  Samuel. 

A 

Bums,  Hiram  Hntehlns. 

C 

Campbell,  Benjamin  Franklin. 

D 

Burpee,  Carroll  Colby. 

A 

Campbell,  Fidelia  Green. 

A 

Burr,  Charles  Henry. 

B 

Campbell,  Henry  French. 

A 

Bnrrage,  Walter  Llnooln. 

B 

Campbell,  James  Parker. 

A 

Barrel!,  Benjamin  Henry. 

A 

Campbell,  Patrick  Henry, 

A 

Burrell,  Herbert  Leslie. 

D 

Cane,  Francis  Edward. 

D 

Burroughs,  Amelia. 

A 

Oanedy,  Francis  Joel. 

D 

Burt,  Charles  Kellogg. 

A 

Canedy,  Fred  Snow. 

A 

Burt,  Frank  Leslie. 

D 

Canedy,  Ransford  De  Los. 

A 

Bartch,  Harry  Meroein. 

D 

Canfeld,  Ralph  Metcalf . 

A 

Burton,  Charles  William. 

A 

Canglauo,  Marco  Antonio. 

D 

Burton,  James. 

B 

CMinning,  John  Francis. 

A 

Barton,  Stephen  Caspar. 

A 

Cannon,  David  Howland. 

A 

Bush,  John  Standlsh  Foster. 

D 

Capelle,  Charles  Stanislaus. 

0 

Bushee,  James  Anson. 

A 

Capen,  Samuel  Ross. 

A 

Bushnell,  Homer. 

A 

Capen,  Thomas  AUyn. 

B 

Buswell,  Arthur  True. 

D 

Capps,  Joseph  Almarin. 

D 

Butler,  George  Edward. 

D 

Carbone,  Giovanni. 

A 

Butler,  John  Edward. 

A 

Card,  Frank  Edwin. 

D 

Butler,  Rodman. 

E 

Garden,  Charles  James. 

A 

Butler,  Wintbrop. 

D 

Carl,  Bertha  Frederiea. 

D 

Butler,  William  Hodnett. 

D 

Carl,  Isaac  Daniel. 

D 

Buttler,  Charles  Voorhees. 

C 

Carleton,  Dudley. 

B 

Butman,  William  Aaron. 

A 

Carleton,  Francis  Boyd. 

A 

Butterfleld,  George  Washington. 

A 

Carleton,  Ralph. 

C 

Butterworth,  Mary  Frances. 

A 

Carleton,  Charles  Greenleaf. 

A 

Bnzzell,  Daniel  Thompson. 

A 

Carleton,  Charles  Horace. 

A 

Bychower,  Victor. 

A 

Carleton,  Elizabeth  Abbott. 

D 

Byors,  David  Walter. 

A 

Carlton,  Charles  Augustus. 

D 

Byrne,  Charles  Armstrong. 

C 

Carlton,  Mary  Elizabeth. 

A 

Cabana,  Loula  Victor. 

A 

Carmlchael,  John  Hosea. 

A 

Cabot,  Arthur  Traoy. 

A 

Carolin,  William  Terence. 
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A 

C«rp6Dt«r,  Charlec  Ormando. 

A 

Chandler,  Luther  Oravee. 

A 

Oftrpentor,  Edward  Annon. 

A 

Chandler,  Norman  Fltcb. 

B 

Carpenter,  Oeorge  Clifton. 

A 

Channing,  Walter. 

A 

Carpenter,  Helen  Braddock. 

D 

Chapln,  Alva  Le  (toy. 

B 

Carpenter,  Jnlia  May. 

D 

Chapin,  Clifford  Samuel. 

B 

Carpenter,  ICary  Adelaide. 

A 

Chapin,  Delia  Lncretia. 

B 

Carpenter,  Sylveeter  Stiles, 

A 

Chapin,  Frederic  Wilooz. 

A 

•  Carpenter,  WlUiam  Henry. 

A 

Chapin,  Walter  Henry. 

D 

Carr,  Bernard  Joseph. 

A 

Chapman,  Charlee  Ratchford. 

A 

Carr,  Frank  Fletcher. 

♦A 

Chapman,  Frank  Bowditch. 

D 

Carr,  Oeorge  Byron. 

D 

Chapman,  Howard  Jones. 

A 

Carr,  Lncy  Steams. 

D 

Chapman,  William  Louis. 

A 

Carr,  Walter  Sherman. 

A 

Charbonneau,  Joseph. 

B 

Carroll,  Elizabeth  Minnette. 

A 

Charbonneau,  Oliver. 

A 

Carroll,  Franeis  Edward. 

A 

Charles,  Orlando  Warrington. 

A 

Carroll,  John  Aloyslns. 

D 

Charron,  Joseph  Rosarlo. 

A 

Carroll,  Thomas  Francis. 

D 

Charteris,  Mary  Alena. 

A 

Carroll,  William  Edward. 

A 

Chase,  Arthur  Brown. 

A 

Carrnth,  Sidney  Stetson. 

A 

Chase,  Augustus  Lucius. 

A 

Carson,  Panl. 

A 

Chase,  Charles  Edmund, 

E 

Carter,  Curtis  Snmner. 

C 

Chase,  Charles  Tristram. 

A 

Carter,  Frank  Henry. 

A 

Chase,  DeForeat  Woodruff. 

A 

Carter,  Mills  Olcott. 

A 

Chase,  EU  Ayer. 

A 

Carter,  Robert  Lindsey. 

D 

Chase,  Frank  Hills. 

C 

Carter,  Theron  Harlow. 

A 

Chase,  Henry  Melville. 

B 

Carver,  Ichabod. 

A 

Chase,  Heman  Lincoln. 

A 

Carvill,  Alphonzo  Holland. 

A 

Chase,  Herbert  Augustus. 

D 

Casgrain,  Charles  Arthur. 

A 

Chase.  Hiram  Luce. 

A 

Castle,  James. 

A 

Chase,  Horace. 

A 

Cate,  George  Riley. 

A 

Chaae,  Irah  Eaton. 

F 

Cate,  Shadrack  Mellen. 

A 

Chase,  John  Winslow. 

C 

Cavanagh,  Charles  Russell. 

A 

Chase,  Joseph  Jr. 

A 

Cavanagh,  Walter  James. 

A 

Chase,  Richard  Fitch. 

A 

Celoe,  Frank  Frederick. 

A 

Chase,  William  Bradley. 

A 

Celee,  Jean  Henrlette. 

A 

Cheever,  Clarence  Alonso. 

D 

Chaoe,  Ann  H. 

A 

Cheever,  David  WUUams. 

A 

Chadboume,  Arthur  Patterson. 

A 

Chenery,  Elisha. 

A 

Chadboume,  Francis  Watts. 

A 

Chenery,  William  Elisha. 

C 

Chadwick,  Henry  Dexter. 

A 

Cheney,  Frederick  Edward. 

A 

Chad  wick,  James  Read. 

A 

Cheney,  Oscar  Dustln. 

D 

Chaffers,  Joseph. 

B 

Oherrington,  LeRoy  Jones. 

A 

Chagnon,  Charles  Bmile. 

B 

Cherry,  James  B. 

A 

Chagnon,  Joseph  Samuel. 

D 

Chesnutt,  Arthur  Allan. 

A 

Chagnon,  Wlneeslas  John  Baptiste. 

B 

Chick,  William  Harriaon. 

A 

Chalifaux,  Joseph  Herm6n6gilde. 

C 

Chlcoine,  Isidore  Hermanlgildc. 

A 

Chalmers,  Robert. 

A 

Child,  Edward  Momw. 

A 

Chamberlain,  Cyrus  Nathaniel. 

A 

Childs,  Helen  Simonds. 

A 

Chamberlain,  Oeorge  Felton. 

A 

Chipman,  Anna  Mary. 

D 

Chamberhiin,  Oeorge  Elliott. 

A 

Chlpman,  William  Reginald. 

A 

ChamberIain,Oeorge  Washington. 

A 

Chlrurg,  Michael. 

A 

Chamberlain,  Myron  Leon. 

A 

Chisholm,  Wllltaro  James. 

A 

Chamberlain,  William  Eugene. 

A 

Chlsholm,  William  Parmer. 

A 

Chamberlin,  Edward  Henry. 

A 

Choate.  David. 

B 

Chamberlin,  James  Presoott. 

A 

Chubbuck,  Lurana  Abbie. 

D 

Chamberlin,  Theodore. 

A 

Church,  Adeline  Barnard. 

A 

Champlin,  Martha  Oodfrey. 

A 

Church,  Benjamin  Taylor. 

A 

Chandler,  Henry  Beoklos. 

D 

Church,  Charles  Albert. 

B 

Chandler,  Ira. 

A 

Church,  Herbert  Ashley. 
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c 

Cbnte,  Arthar  Lambert. 

P 

Cllft,  Joseph  Wales. 

A 

CUlay,  Daniel  Plnmer. 

A 

Clock,  Frank  Benson. 

A 

Ollley,  Orran  George. 

A 

Clongh,  Benjamin  Franklin. 

B 

Claflin,  Anna  Francea. 

B 

Clough,  Charles  William. 

A 

Claney,  William  Henry. 

B 

Clongh,  Frank  Herbert. 

A 

Clapp,  Frank  Horace. 

A 

Ciontier,  Felix  Joseph. 

A 

Clapp,  Herbert  Codman. 

A 

Coady,  Patrick  Francis. 

A 

Clapp,  James  Wilkinson. 

A 

Cobb,  Albert  Crocker. 

B 

Clarendon,  James  Campbell. 

A 

Cobb,  Carolus  MelvlUe. 

D 

Clark,  Albert  Ulysses  Franklin. 

A 

Cobb,  Charles  Henry. 

A 

Clark,  Caleb  Wakefield. 

A 

Cobb,  Farrar  Crane. 

A 

Clark,  Clinton  Dewey. 

A 

Cobb,  Frederic  Codman. 

A 

Clark,  David. 

A 

Cobb,  Harriet  Hodges. 

D 

Clark,  Bzra  W. 

D 

Cobb,  Oliver  Warren. 

C 

Clark,  Frederick  Lincoln. 

A 

Cobnrn,  George  Albert. 

D 

Clark,  Frederick  Timothy. 

A 

Cobum,  Henry  Harrison. 

A 

Clark,  Qeorge  Henry. 

A 

Oobum,  William  Franklin. 

A 

Clark,  George  Stlllman. 

A 

Cochran,  George  Buck. 

A 

Clark,  Homer. 

A 

Cochran,  William  James. 

A 

Clark,  Henry  Frederick. 

♦A 

Cochrane,  John  McGregor. 

A 

Clark,  James  Colby  Dorr. 

A 

A 

Clark,  James  Sam  net. 

A 

Codding,  Bdwin  Hayden. 

A 

Clark,  John  Marther. 

C 

Codman,  Ernest  Amory. 

A 

Clark,  Joseph  Bddy. 

A 

Cody,  Bdmond  Francis. 

A 

Clark,  Joseph  Leonidas. 

D 

Ooffcy,  Leonard  James. 

A 

Clark,  Jnllns  Stlmpson. 

A 

Coffin,  Arthur  Baylies. 

A 

Clark,  Leonard  Brown. 

A 

Coffin,  John  Lambert. 

A 

Clark,  May  Chadboiim. 

A 

Coffin,  Juliet  ETelyn. 

A 

Clark,  Beth  Corbin. 

D 

Coffln,  Rockwell  Augustus. 

A 

Clark,  Sidney  Avery. 

A 

Cogan,  Joseph  Ambrose. 

A 

Clark,  Stephen  Wilson. 

C 

CoggeshaU,  Frederic. 

A 

Clark,  Theodore  Wright. 

A 

Coggin,  David. 

D 

Clark,  Walter  Almon. 

A 

Coghlan,  John  mchols. 

A 

Clark,  Walter  Thomas. 

♦A 

Coggswoll,  George  Badger. 

D 

Clark,  William   Goodwin   Chad- 

A 

Cogswell,  Obaries  Frederick. 

bourne. 

A 

Cogswell,  Charles  Hale. 

A 

Clark,  William  Henry. 

A 

Cogswell,  Bdward  Russell. 

A 

Clarke,  Augustus  Peek. 

A 

Cogswell,  George  Proetor. 

A 

Clarke,  Edith  Leavltt. 

A 

Cogswell,  William,  Jr. 

A 

Clarke,  Edwin  Augustus. 

D 

Cohill,  David  Tonng. 

A 

Clarke,  George  Clarendon. 

D 

Colburn,  Frederiek  Wilkinson. 

A 

Clarke,  George  Salisbury. 

D 

Colburn,  Harry  Hayford. 

A 

Clarke,  Henry  Little. 

A 

Colby,  Edward  Porter. 

A 

Clarke,  Israel  James. 

A 

Colby,  Edwin  Alonso. 

B 

Clarke,  John  Henry. 

D 

Colby,  Frsd  Bennett. 

A 

Clarke,  Joseph  Pay  son. 

D 

Colby,  Gilman. 

A 

Clarke,  Louis  Henry. 

B 

Colby,  Sarah  Ann. 

A 

Clarke,  Maurice  Dwight. 

A 

Colcord,  Daniel  Webster. 

A 

Clarke,  Mortimer  Hall. 

A 

Cole,  Charles  HIgglns. 

A 

Clarke,  William  Crocker. 

A 

Oole,  David  Smalley. 

C 

Clarke,  William  Johnson. 

D 

Cole,  Lorenzo  Walte. 

D 

Cleaves,  Frederick  Henry. 

A 

Cole,  Ralph  Marcus. 

A 

Cleaves,  James  Edwin. 

B 

Cole,  Stlllman  Asbnry. 

A 

Clement,  George  Colburn. 

A 

Cole,  William  Ezra. 

A 

Clement,  George  Wllmot. 

A 

Coleman,  BUenwood  Bunker. 

A 

Clement,  Lydia  Ramsdell. 

A 

Oollamore  Francis. 

A 

Clement,  Thomas  Runnells. 

A 

Collet,  Peter  AehlUe  Anaolet. 

A 

Cliff,  Leander  Albert. 

A 

Collier,Lawrene«  Henry  Goodwin . 
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A  Colliiw,  David  Aloyslns. 

A  Oollina,  Bdgar  Clarence. 

A  OoUiDs,  OrviUo  Wmiam. 

D  Colllna,  Wallace  Jaaon. 

A  OoUlna,  William  Drolen. 

F  Colony,  George  Danfortb. 

A  Colt*  Henry. 

A  Colton,  John  Jay. 

B  ColTln,  William  Henry. 

A  Combs,  Leander  Warren. 

A  Comey«  Perley  Pierce. 

A  Oomtols,  Odilon  Jonph. 

A  Conant,  Thomaa. 

A  Conant,  William  Merrltt. 

A  Cone,  Dwlght  Eleazer. 

A  Congdon,  Lennier. 

E  Congreve,  James  Mandevllle. 

D  Conklin,  Jay  Robert. 

A  Conlan,  Thomas. 

D  Conlln,  Joseph  Michael. 

A  Conlon,  Andrew  Aloysios. 

A  Conn,  Henry  Leon. 

A  Connell,  Arthur  Irving. 

A  Connell,  Charles  Walter. 

D  Connor,  Ohandos  Burton. 

B  Connlhan,  Edward  Joseph. 

D  Connor,  Charles  Frank. 

A  Connors,  Willett  Spnrgeon. 

D  Conroy,  Edward  Comellns. 

A  Conroy,  Peter  John. 

A  Constans,  Frank  Elmore. 

B  Contrd,  Padflqne. 

A  Conway,  James  Henry. 

A  Cook,  Charles  Henry. 

A  Cook,  George  Andrews. 

A  Cook,  Mabell  ICeUssa. 

D  Cooke,  Henry  Arnold. 

A  Cooke,  Snow  Parker  Freeman. 

D  Cooley,  Abbott  Lathrop. 

A  Coolidge,  Algernon,  Jr. 

A  Coolidge,  David  Goldthwait. 

A  CooUdge,  John  Nelson. 

D  Coon,  George  Bailey. 

A  Coon,  Marion. 

A  Cooper,  Almon. 

*A  Cooper,  Charles  Wtfidell. 

A  Cooper,  Hermon. 

A  Copeland,  Charles  Ward. 

A  Copeland,  Elmer  Humphrey. 

A  Copeland,  Horatio  Franklin. 

A  Copeland,  William  Henry. 

A  Copp,  Owen. 

A  Corcoran,  Luke. 

A  Corey,  Francis  Edwin. 

A  Corliss,  Oscar  Luzerne. 

B  Combloom,  Charles. 

A  Cornish,  Aaron. 

A  Cornish,  Theodore  Osgood. 


D  Comwell,  Edwin  Bylveater. 
A       Corrlgan,  John  Patrick. 

D  Costello,  John  Henry. 

A  Cote,  Camille. 
A       Cotterell,  Samuel  Parker. 

A  Cotton,  Frederic  Jay. 

A  Conch,  John  Francis. 

A  Couch,  Joseph  Daniel. 

A  Couch,  William  Anthony. 

C  Coues,  William  Pearoe. 

A  Coughlin,  John  WllHam. 

A  Coulllard,  Pierre  Leonard. 

A  Councilman,  William  Thomas. 

A  Courtney,  Joseph  WllUam. 

E  Courtney ,  Samuel  Ed  ward . 

A  Cousens,  Nicholas  William. 

A  Coutore,  Michael  Horatlna. 

A  Cowden,  J  Morrow. 

C  Cowdrey,  Arthur  Harris. 

A  Cowles,  Edward. 

A  Cowles,  Frank  Augustaa. 

A  Cowles,  Fred  Waterman. 

A  Cowles,  Sigoumey  Traak. 

A  Cowles,  William  Normaa. 

D  Cox,  Gardner. 

*A  Coy,  Erastus  Calhoun. 

A  Coy,  Beth  WilUrd. 

D  Coyle,  Walter  Edward. 

D  Coyne,  James  Augustine. 

A  Crabtree,  Addison  Darre. 

A  Cragln,  Francis  Milton. 

A  Craig,  Daniel  Hiram. 

A  Craigln,  George  Arthur. 

A  Cram,  John  Wesley. 

D  Cramm,  William  Edward. 

D  Crandell,  Arthur  Richmond. 

A  Crane,  George  Walker. 

A  Crawford,  Charles  Henry. 

A  Crawford,  John  William. 

A  Crawford,  Sarah  Marcy. 

A  Orisand,  Carl. 

D  Crittenden,  Rufus  Asaph. 

A  Croacher,  Anna  Wood. 

A  Crocker,  Bdnton  Pnlslfer. 

A  Crocker,  John  Myrick. 

A  Crocker,  Susan  BUxabeth. 

A  Crocker,  Willard  CrafU. 

A  Crockett,  Eugene  Anthony. 

B  Crockett,  Fred. 

A  Crockett,  Frederick  Eugene. 

A  Cronln,  Henry  William. 

D  Cronin,  Jeremiah  Augustas. 

D  Crooker,  Hiram  Henry. 

D  Crosby,  Frederic  Chandler. 

A  Cross,  Grace  Ella. 

A  Cross,  Hiram  Bliss. 

D  Cross,  William  Patrick. 

A  Crossman,  Frank  Albert. 
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A  OroatoD,  John  Francia. 

D  OroUy,  Thomafl  Hoory. 

C  CrowoU,  Hannah  Hall. 

A  Orowell,  Samuel. 

A  Crowell,  Wlllia  E. 

D  Crowley,  Ambrose. 

A  Crowley,  Jeremiah  FranclB. 

D  Crowley,  John  Michael. 

B  CrownlDshield,  Phoebe. 

A  Crozier,  Thomas. 

C  Cmlkshank,  Herbert  Wyche. 

A  Cnlbert,  Robert  Ronayne. 

A  Calbertaon,  Emma  Valeria  P.  B. 

A  Culver,  Jane  Kendrlck. 

A  Camming*,  Charles  Steams. 

A  Cnmmings,  Edwin  Francis. 

A  Cummlogs,  Irving  Oscar. 

A  Cnmmings,  Maria  Lonisa. 

A  Cnmmings,  Michael  Aloyains. 

A  Cnmmings,  Mott  Alvah. 

B  Cnmmlnga,  Willard  Corydon. 

A  Cnmston,  Charles  Greene. 

A  Cnndall,  Charles  Carol. 

B  Cuneo,  Angnstns. 

A  Cnnnlngham,  Benjamin  Frazler. 

A  Cunningham,  Joseph  Henry. 

A  Cnnnlngham,  Thomas  Edward. 

D  Cnrley,  Oeorge  Frederick. 

A  Cnrran,  Charles  Henry. 

A  Cnrran,  Charles  James. 

A  Currle,  John  Zebnlon. 

A  Cnrrier,  Mary  Barnard. 

A  Cnrrier,  May  Carrie. 

A  Currier,  William  Hale. 

D  Carry,  Edward  Famham. 

D  Curry,  Joseph  James. 

E  Curtis,  Belle  Dora. 

A  Curtis,  Frauds  George. 

A  Curtis,  Hall. 

A  Curtis,  Henry  Fuller. 

A  Curtis,  John  Benedict. 

A  Curtis,  Lncian  Willis. 

B  Curtis,  Thomas  Mitchell. 

D  Curtis,  William  Goodwin. 

A  Cushing,  Alvln  Mathew. 

A  Cushing,  Ernest  Watson. 

A  Cnshing,  Eugene  Bonapart. 

A  Cashing,  Hay  ward  Warren. 

A  Cushing,  Henry  Joseph. 

A  Cushing,  Ira  Barrows. 

*A  Cushing,  Joseph  Whllney. 

A  Cushing,  Oliver  Fcrnahl. 

A  '    Oushman,  Andrew  Bernard. 

A  Cnshman,  George  Thomas. 

D  Cushman,  Mary  Floyd. 

*A  Cushman,  Thaddeus  Thompson. 

*A  Cushman,  William  Baxter. 

D  Ousick,  Thomas  Francis. 


A 
A 
E 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
D 
A 
A 
A 
A 
A 
A 
D 
A 
A 
A 
D 
C 
A 
D 
A 
A 
A 
D 
A 
A 
E 
D 
D 
D 
A 
A 
A 
A 
A 
A 
D 
A 
A 
A 
A 
♦A 
A 
A 
D 
E 
D 


Cutler,  Cecil  Stevens. 
Cutler,  Charles  Lewis,  Jr. 
Cutler,  Charles  Newton. 
Cutler,  Edward  Roland. 
Cutler,  Elbridge  Gerry. 
Cutler,  George. 
Cutler,  James  Tucker. 
Cutler,  William  BuUard. 
Cutler,  William  Clark. 
Cutter,  Charles  Kimball. 
Cutter,  Edward  Jones. 
Cutter,  Epbralm. 
Cutter,  John  Ashburton. 
Cutter,  John  Clarence. 
Cutts,  Harry  Madison. 
Daigneault,  Joseph  Arthui . 
Dalley,  Richard  Connell. 
Dally,  John  Wesley. 
Dake,  Dumont  Charles. 
Dakin,  Edward  Arthur. 
Dakin,  Mary  Anna  Dorgan. 
Dale,  John  Lombard. 
Daley,  Robert  Nicholas. 
Dalton,  John  Edward. 
Daly,  Bernard  Thomas. 
Daly,  James. 
Daly,  Richard  Francis. 
Daly,  Timothy  Joseph. 
Daly,  William  Joseph. 
Dam,  Alvah  Morton. 
Dame,  Fred  Russell. 
Damon,  Arthur  Lewylenn. 
Damon,  Newcomb  Lincoln. 
Dane,  John. 
Daniel,  Vivian. 
Daniels,  Edward  William. 
Daniels,  Edwin  Alfred. 
Daniels,  Roy  Adelbert. 
Darby,  Edward  Arthur. 
Di^by,  Margaret  Gumey. 
Darling,  Casslus  Harriot. 
Darling,  Charles  Balfour. 
Darling,  Eugene  Abraham. 
Darrah,  Rufus  Elmer. 
Davenport,  Bennett  Franklin. 
Davenport,  Charles  Albert. 
Davenport,  Francis  Henry. 
Davenport,  Frank  Douglass. 
Davidson,  Kail  man  Meyer. 
Davie,  Charles  Herbert. 
Davis,  Andrew  Jackson. 
Davis,  Bessie  Delano. 
Davis,  Charles  Henry. 
Davis,  Edward  Parker. 
Davis,  Ella  Mazfleld. 
Davis,  Frauds  Alvorde. 
Davis,  Frank  Albert. 
Davis,  Frank  Albin. 
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A 

Davis,  Frank  Stewart. 

A 

De  Lue,  Frederick  Spaaldlng. 

A 

Dayis,  Franklin  Jerome. 

A 

Dembo,  Fanny. 

A 

Davie,  Frederick  Angastiie. 

D 

De  Merritt,  Charles  Law. 

A 

DavlB,  Frederick  Augastae. 

A 

Denig,  Blanche  Alpine. 

D 

Davie,  George  Healy. 

A 

Denkinger,  Joseph  Anton. 

D 

Davla,  Myron,  Jr. 

D 

Dennet,  Charles  Augustus. 

0 

Davie,  Myron  Henry. 

D 

Dennett,  Daniel  Clement. 

A 

Davie,  Nathan  Johnson. 

A 

Dennett,  George  William. 

D 

Davis,  Percy  Ouy. 

A 

Dennett,  John,  Jr. 

A 

Davie,  Roland  Angastns. 

A 

Dennis,  James  Henry. 

A 

Davie,  Samnel  Alonzo. 

C 

Dennis,  Jane  Louise. 

A 

Davie,  Bamuel  Thomas. 

D 

Dennison,  Archibald  Sayre. 

D 

Davis,  Stephen  Rich. 

C 

Denny,  Francis  Park  man. 

A 

Davie,  Weeley. 

A 

Denny,  Harry  Ernest. 

B 

Davie,  William  Everett. 

A 

De  Normandie,  Myra. 

E 

Davie,  William  Horace. 

B 

Derby,  Emma  Angeline. 

B 

Davis,  William  Philip. 

A 

Derby,  Hasket. 

C 

Davison,  Archibald  Thompson. 

A 

Derby,  William  Parsons. 

A 

Dawes,  William  Oreenleaf. 

A 

Deroln,  Francis  Xavler. 

A 

Day,  Clarence  Carrier. 

B 

Desmarais,  Joseph. 

B 

Day,  Henry  Bailey. 

A 

Desmario,  Joseph  Henry. 

D 

Day,  James  Arnold. 

E 

Desmond,  Clarence  Francis. 

A 

Deal,  Edward  Edwin. 

A 

Desnoyers,  Dontagne. 

A 

Deal,  George  Francis. 

D 

Desrochers,  Alfred. 

A 

De  Amezaga,  Gnaltiero. 

D 

DeeBosiera,  D6slr6. 

D 

Dean,  Ralph  Dennieton. 

A 

Deeroeiers,  TjOuIs  Amedie. 

A 

Deane,  Adams  Calhoun. 

A 

D6sy,  Gustave. 

A 

Deane,  Asahel  Sumner. 

D 

Devenny,  Joseph  Henry. 

A 

Deane,  Ebenezer  Alexander. 

A 

Dover,  Charles  Edward. 

A 

Deane,  Henry  Auguetus. 

A 

Devoreaux,  Jane  Smith. 

A 

Deane,  James  Robinson. 

A 

Devlne,  William  Henry. 

A 

Deane,  Wallace  Harlow . 

A 

Dewey,  Charles  GIpson. 

A 

Deans,  Herbert  Clair. 

A 

Dewey,  David  Robert* 

A 

Dearborn,  Alvah  Berton. 

B 

'  Dewey,  Joseph  WfUard. 

A 

Dearborn,  John  George. 

E 

Dewey,  Melvln  Morris. 

A 

Dearborn,  John  Henry. 

A 

Dewin,  Peter  John. 

A 

Dearborn,  Reuben  Fletcher. 

A 

Dewis,  John  William. 

A 

Dearlng,  Henry  Lincoln. 

A 

Dewolf,  Edward  Gardner. 

A 

Dearing,  Howard  Bummer. 

D 

Dews,  Frederic  Glfford. 

A 

Dearing,  Thomas  Haven. 

A 

Dexter,  Ella  Louisa. 

A 

De  Beer,  Johannes  Benedict  David. 

A 

Dexter,  Franklin. 

A 

De  Blois,  Thomas  Amory. 

D 

Dezell,  Frederick  Burr. 

A 

Dedrlck,  Albert  Clinton. 

♦A 

Diekerman,  LemneL 

A 

Deehan,  Peter  Eugene. 

A 

Dickerman,  Silas  Bamet. 

A 

Defrley,  William  Peabody. 

A 

Diokins,  Job  Byron  Marcos. 

A 

De  Grandpr6,  Louis  Phillippe. 

A 

Dickinson,  Charles  Henry. 

A 

Debn,  Edward  William. 

A 

Dickinson,  Harvey  Middleton. 

A 

De  la  Grauja,  Edward. 

D 

Dickson,  Richard  Ensign. 

A 

Delahanty,  William  Joseph. 

C 

Dike,  John. 

A 

Deland,  Charles  Airmet. 

A 

Dillon,  Thomas  Joseph  Bennett. 

A 

De  Langle.  Charles  Petit. 

E 

DlUon,  Richard  Hastings. 

A 

Delano,  Marcus  F. 

A 

Dimoek,  Daniel  Wright. 

A 

Delano,  Samuel. 

A 

A 

De  Laval.Thyemay,  Melville  En- 

A 

Dion,  Thomas  Joeeph. 

dore  Forbln. 

B 

Dionne,  Louis. 

D 

Del  Castillo,  Frank  Martin. 

B 

Dionne,  Louis  Edward. 

A 

De  Llguori,  Giovanbattista. 

D 

Dlsbrow,  John  Robert. 

A 

Dellsle,  Joseph  Damase. 

A 

Disbrow,  Robert. 

*  Deceased. 


1898.] 


PUBLIC  DOCUMENT— No.  56. 


27 


Official  List  of  Praetitionen  oj  Medicine — Continned. 


A 

Disney,  Frank  Anindel  EUm. 

A 

A 

IMzoD,  Joseph  Henry. 

D 

Drake,  Clin  Milton. 

A 

Dlzon,  Lewis  Seftver. 

A 

Drake,  WilllAm  Abram. 

A 

Dixon,  Robert  Brewer. 

D 

Drangs,  Amelia  Augenia. 

A 

Dlzwell,  John. 

D 

Draper,  Alexis  Lnmb. 

A 

Doane,  George  Washington. 

D 

Draper,  Charles  Ransom. 

D 

Doane,  Harriet  If. 

A 

Draper,  Frank  Eugene. 

A 

Doble,  Ernest  Edgar. 

A 

Draper,  Frank  Winthrop. 

D 

Dodd,  Isaac  Spencer  Finney. 

A 

Draper,  Joseph  Rntter. 

A 

Dodge,  Edgar  Simon. 

A 

Dresser,  George. 

A 

Dodge,  Fred  Wilder. 

D 

Drew,  Charles  Aaron. 

0 

Dodge,  George  Smith. 

B 

Drew,  Frances  Harriet. 

A 

Dodge,  William  Wooldredge. 

A 

Drew,  Frank  Haynes. 

A 

Doggett,  Frederick  Fobes. 

A 

Drew,  Frederick. 

A 

Doberty,  Charles. 

A 

Drew,  Maria  Emma. 

D 

Doherty,  Helen  Isabel. 

A 

Driscoll,  Thomas  Daniel. 

A 

Dolan,  William  Andrew. 

A 

Driver,  Stephen  William. 

A 

Dole,  Mary  Phyllnda. 

B 

Drohan,  James  Henry. 

•0 

DoUiyert  George  Carroll. 

A 

Drown,  Edward  Pay  son. 

A 

Dolloff,  Albert  Simeon. 

A 

Drummey,  Nicholas  Daniel. 

A 

Doloff,  Eagene  Malcolm. 

A 

Dmmmond,  Juan  Fernandez  Ben. 

A 

Donahue,  Hugh. 

nett. 

D 

Donahae,  William  Francis. 

C 

Dudley,  Augustus  William. 

D 

Donlan,  John  Malachi. 

E 

Dudley,  Charles, 

D 

Donnelly,  James  Harvey. 

A 

Dudley,  Henry  Watson. 

A 

Donnelly,  John  Bernard. 

A 

Dudley-Clapp,  Susan  Ida. 

E 

Donner,  John  Albert. 

A 

Duff,  John. 

B 

Donoghne,  Daniel  Francis. 

A 

Duggan,  John  Joseph. 

A 

Donoghne,  Francis  Dennis. 

A 

Duggan,  John  Thomas. 

D 

Donoghne,  James  Crowley. 

D 

Dnhalme,  Gandiose  Lemaitre. 

E 

Donohne,  George. 

A 

Dnhamel,  Oliva  Gilbert. 

A 

Donovan,  Benedict. 

B 

Du  Mont,  Henry. 

A 

Donovan,  Henry  Vincent. 

♦A 

Dunbar,  Eugene  Fillmore. 

C 

Donovan,  Michael  Rleard. 

A 

Dunbar,  Frank  Collins. 

D 

Donovan,  Sylvester  Edward. 

A 

Dunbar,  Franklin  Asaph. 

A 

Dorcey,  James  Edmund. 

B 

Duncan,  Florence  Josephine. 

D 

Dorion,  Jean  Baptlsta  Theophlle. 

D 

Dunham,  F^ank  Lee. 

A 

Dorlon,  Lonls  Philippe  Ad61ard. 

A 

Dunham,  George  Perry. 

0 

Dorman,  Albert  Barnes. 

A 

Dunham,  Henry  Bristol. 

A 

Dorman,  Daniel  Webster. 

'  D 

Dunham,  Whitefleld  Otis. 

A 

Dorr,  Charles  Alonzo. 

A 

Dunlap,  Charles  Bates. 

A 

Dorval,  Tanor^de  Cesalre. 

♦A 

Dunlap,  James. 

A 

Douglaa,  Charles  Joseph. 

C 

Dunn,  Charles  Stein. 

A 

Donglaas,  John  Abbott. 

A 

Dunn,  Jennie  Sophia. 

A 

Dow,  Edmand  Scott. 

D 

Dunn,  Stephen  Joseph. 

D 

Dow,  George  Farwell. 

C 

Dunn,  William  Aloyslus. 

A 

Dow,  George  William. 

A 

Dunn,  William  Ambrose. 

A 

Dow,  James  Arthur. 

A 

Dunne,  Alexander  John. 

C 

Dowllng,  John  Joseph. 

A 

Dunning,  William  Meddaugh. 

A 

Downey,  Charles  John. 

B 

Dnnphy,  John. 

B 

Downing,  Bertha  Carol. 

A 

Dupont,  Flavien. 

D 

Downing,  Franklin  Chace. 

B 

Dnquet,  Philorome. 

F 

Downes,  Nathaniel. 

A 

Dnrant,  Charles  Edwin. 

A 

Downs,  Harry  Ashton. 

A 

Dnrell,  Thomas  Monlton. 

A 

Doy,  Wilberforce  Clark  son. 

A 

Durgln,  Samuel  Holmes. 

A 

Doyle,  Daniel  Patrick. 

A 

Dutton,  Charles. 

A 

Drake,  Arathena  Blanca. 

A 

Dutton,  George. 

E 

Drake,  Arthur  Knowlton. 

C 

Dutton,  Samuel  Lane. 
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A 

Dutra,  Bminanuel  Chriatlan. 

B 

Eldridge,  Benjamin  Davla. 

0 

Dutra,  Joaeph. 

A 

Bid  ridge,  David  Gorham. 

D 

Datrizae,  Joaeph  Ovid. 

A 

Eldridge,  Jerrie  Allen. 

A 

Duxbury,  Joaeph  Edward. 

♦A 

Elliot,  Edward  Pearw)n. 

A 

Dwelly,  Jerome. 

A 

Elliot,  John  Wheelock. 

A 

Dwlght,  BdwiD  Weller. 

D 

Elliot,  Sidney  Barrington. 

D 

D wight,  Henry  Leonard. 

A 

Elliott,  Frederiok  William. 

A 

Dwlght,  Thomaa. 

A 

Elliott,  Jamea  Preacott. 

A 

Dwlnell,  Byron  Lee. 

D 

Elliott,  Richard  Andrew. 

A 

Dwyer,  John  Edward. 

A 

Elliott,  Rnaaell  Dnnaon. 

D 

Dyer,  Charlea  Lath  rope. 

A 

Bllia,  Charlea  Cnrtla. 

D 

Dyer,  Bbenezer  Alden. 

A 

Ellia,  Dean  Samuel. 

D 

Dyer,  Florence  May. 

A 

ElUa,  Edward  Harvey. 

B 

Dyer,  Frank  Pierce. 

A 

Ellia,  Frederick  Warren. 

B 

Dyer,  WlUard  Knowlton, 

A 

Ellia,  George  Livingaton. 

A 

Eamea,  Ooorge  Franklin. 

A 

Elliaon,  George  Waahtngtoo. 

A 

Earl,  George  Henry. 

D 

Ellaworth,  Samuel  Walker. 

A 

Barle,  William  Alva. 

A 

Ellaworth,  Victor  Albert. 

D 

Early,  William  Wallace. 

D 

Elmere,  John  Alfred. 

A 

Eaatman,  Charlea  Albert. 

A 

Bmeraon,  Charlea  Bomner. 

A 

Baatman,  Charlea  Albert. 

A 

Emeraon,  Francia  Patten. 

A 

Baatman-Schenok,  Ellen. 

A 

Emeraon,  Frederick  Llneoln. 

B 

Eaatmao,  Mary  Roena. 

D 

Emeraon,  George  Short. 

A 

Eaton,  John  Marahall. 

A 

Bmerion,  Gtoorge  Waahiogton. 

A 

Baton,  Lilley. 

A 

Emeraon,  Herbert  Clark. 

D 

Eaton,  Richard  Gardner. 

A 

Emeraon,  Nathaniel  Waldo. 

A 

Baton,  Bamuel  Lewia. 

D 

Emery,  George  Edwin. 

A 

Eaton,  William  Winaiow. 

D 

Emery,  Harry  Smith. 

A 

Eaton,  WyllU  Gilbert. 

A 

Emery,  William  Henry. 

A 

Bbaon,  Charlea  Deletang. 

A 

Emery,  Winfred  Newell. 

B 

Eckatein,  Caroline  Katherine. 

D 

Enebuake,  ClaBa  Jnllna. 

A 

Eddy,  George  Stetaon. 

D 

Engelman,  George  Jalina. 

A 

Eddy,  Hiram  MoCrery. 

A 

Enaworth,  William  Howard. 

A 

Eddy,  Richard  Henry. 

A 

Entin,  Gilel. 

0 

Edea,  Richard  Edward. 

0 

Erb,  Theodore  Charlea. 

A 

Edea,  Robert  Thaxter. 

B 

Eriekaon,  Anna  Maria. 

A 

Edgar,  William  Ladell. 

A 

Ermentroot,  Sallle  Jnatlnla. 

A 

Bdgerly,  Jonathan  Frank. 

A 

Ernat,  Harold  Clarenoo. 

D 

Edmanda,  Idelle  Lydla. 

D 

Eatea,  Florella. 

A 

Edmonda,  Louia. 

D 

Etlenne,  Arthur  Ootave,  Jr. 

A 

Edaon,  Carroll  Everett. 

B 

Evana,  David. 

A 

Edaon,  Ptolomy  O'Meara. 

E 

Evana,  Reoben  Oagood. 

D 

Edwarda,  Arthur  Frank. 

A 

Eveleth,  Edward  Smith. 

A 

Edwarda,  Charlea  Lawrence. 

A 

Eveleth,  Philemon. 

D 

Edwarda,  Merton  John. 

A 

Everett,  Horaoe  Stanwood. 

A 

Edwarda,  Thomaa  Alvin. 

A 

Everett,  Jamea  Bradley. 

A 

Ed^warda,  WilHam  Lothrop 

A 

Everett,  Oliver  Auatin. 

D 

Egan,  Edward  Wlofleld. 

A 

Everett,  Oliver  Hurd. 

C 

Egan,  John  Joaeph. 

A 

Everett,  Wlllard  Shepard. 

B 

Egan,  Sebra  Temple. 

C 

Ewald,  Carl  Adolph. 

D 

Egbert,  Jay  Hobart. 

A 

Fagnant,  Benjamin. 

C 

Eglaod,  Chriatopher. 

A 

Fahey,  Jamea  Charlea. 

A 

Ehrlich,  Henry. 

A 

Falrbanka,  Arthur  Willard. 

D 

Bldam,  Carl  Hermann. 

A 

Fairehlld,   Courtland   de   Nor* 

A 

Ela,  Paul  Francia. 

mandle. 

A 

Ela,  Walter. 

D 

Falrhurat,  O'Connell. 

D 

Blcock,  Harry  Alfred. 

D 

Falea,  Alonxo  Cartland. 

B 

BIderen,  John  Van. 

D 

Falkenbury,  Arthor  Bxra. 

•  Dece 
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A 

Fallon,  IClehael  FntDols. 

♦A 

1 

Fish,  Dyer  Bail  Nelson. 

A 

Farley,  William  Chaoe. 

D 

Fish,  Ernest  Clifford. 

A 

Farlow,  John  Woodford. 

A 

Fish,  Ralph  Charles. 

A 

Farobam,  Charles  Chlttendeti. 

A 

Fisher,  Edgar  Alexander. 

A 

Farnham,  Edwin. 

D 

Fisher,  James  Tucker. 

A 

Farnhamt  Mary  Eadora. 

A 

Fisher,  Theodore  WiUls. 

C 

Farabam,    John    Manhall    Wil- 

A 

Fisher,  Preston. 

loughby. 

A 

FIsk,  Charles  Lee,  Jr. 

B 

Farm  worth,  Sarah  Blizabetb. 

A 

Fisk,  William  Wlllard. 

A 

Farr,  Edwin  Lawaon. 

A 

Fiske,  Eustace  Lincoln. 

D 

Farrell,  George  Lonla. 

D 

Flake,  Harlo  Adonlram. 

C 

Farrlngton,  Annie  Lonlae. 

A 

FItoh,  Edward  DooUttle. 

A 

Farrington,  Leander  Morton. 

D 

FItts,  Alston. 

A 

Farwell,  Charles  Luther. 

A 

FItz,  Oeorge  Wells. 

A 

Farwell,  Oeorge  Davis. 

A 

Fitz,  Reginald  Heber. 

A 

Faulkner,  Henry  Clay. 

D 

Fitzgerald,  Clara  Pauline. 

C 

Faulkner,  Henry  Wlnthrop. 

A 

Fitzgerald,  Jamea  Bernard. 

A 

Faonce,  Robert  Harris. 

D* 

FiUgerald,  Thomas  Patrick. 

A 

Faxon,  Eadora  Meade. 
Faxon,  William  Lyman. 

D 

Fitzgerald,  Vance  I^ee. 

0 

A 

FItz- Hugh,  John  Alexander. 

A 

Faxon,  William  Otis. 

A 

Fitzsimmons,  Philip  Mansfield. 

A 

Fay,  Frank  Gleason. 

A 

Flagg,  Alphens  Dexter  Smith. 

A 

Fay,  James  Monroe. 

D 

Flaggi  Cora  Hosmer, 

D 

Fay,  Joseph  Henry. 

A 

Flagg,  Edwin  Barber. 

A 

Fay,  William  Eastman. 

C 

Flaggt  Franklin  Parkinson. 

D 

Fearl,  Fred  Henry. 

A 

Flagg,  Herbert  Horatio. 

D 

Feeteau,  Adelard. 

B 

Flagg,  Jonathan. 

D 

Felndol,  Joseph  Orelghton. 

A 

Flagg,  Payson  Jonathan. 

B 

Fellows,  Oeorge  Robert. 

D 

Flanagan,  Peter  Joseph. 

A 

Fenwick,  Joseph  Benson. 

D 

Flanders,  Alton  I^roy. 

A 

Ferguson,  Arthur  Bixby. 

A 

Flanders,  Frank  Byron. 

A 

Ferguson,  Charles  John. 

A 

Fleet,  William  Earnest. 

A 

Ferguson,  Hugh. 

A 

Fletcher,  Robert  Whitney. 

A 

Ferland,  Joseph  Severin  Ernest. 

A 

Fletcher,  Rosa. 

A 

Fernald,  Alberto  Francis. 

A 

Fletcher,  Samuel  Ernest. 

A 

Femald,  Charles  Augustus. 

A 

Fletcher,  Samuel  William. 

0 

Fernald,  Herbert  Elwood. 

A 

Fletcher,  William  Kelly. 

A 

Femald,  OtU. 

D 

Fleming,  Margaret  Amanda. 

A 

Fernald,  Walter  Elmore. 

D 

Flemming,  Anthony. 

A 

Ferrari,  Francesco  Edoardo. 

A 

Flewelllng,  Douglas  Scovil. 

A 

Ferry,  James  Frauds. 

A 

Fllnn,  Matthew  Bonner. 

A 

Fesler,  Frank  Joy. 

A 

Flint,  Charles  Cookeman. 

A 

Fessenden,  Charles  Hill. 

A 

Flint,  Omar  Alpha. 

A 

Fessenden,  Oeorge  Russell. 

A 

Flood,  Everett. 

A 

Fessenden,  Joseph  Palmer. 

A 

Flower,  Alfred  Horace. 

A 

Fewell,  Samuel  Jackson. 

A 

Flower,  Richard  Charles. 

A 

FIck,  Hermann  Andrew. 

A 

Flynn,  John  Joseph. 

A 

Field,  Charles  Elmer. 

A 

Fogerty,  Williams  Clemmons. 

A 

Field,  James  Brainerd. 

A 

Fogg,  Irving  Sylvester. 

A 

Field,  Phinehas  Peck. 

D 

Fogg,  Walter  Augustus. 

A 

Field,  Susan  Hammond. 

A 

Foley,  Timothy  John. 

♦A 

Ftfleld,  William  Oranch  Bond. 

A 

Foley,  Walter  James  Paul. 

A 

FlUebrown,  Charles  Dalton. 

A 

Follett,  Amml  Ward. 

A 

Flllebrown,  Thomas. 

A 

FoUet,  John  Atwood. 

D 

Finch,  Edward  Bronson. 

A 

Folsom,  Charles  FoUen. 

A 

Finn,  Edward  William. 

A 

Folsom,  Norton. 

A 

Finn,  James  Anthony. 

A 

Fontaine,  Marc. 

A 

Finnlgan,  Patrick  Joseph. 

C 

Fontaine,  Henri  Thcophlle. 
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A  Forbes,  ChmrlM  Holt. 

B  Forbes,  Bdwln  Bannister. 

A  Forbes,  George  Foster. 

A  Forbes,  Henry  Gordon. 

A  Forbnsh,  Albert  Waldo. 

B  Ford,  Daniel  Frlnk. 

A  Ford,  Jobn  Francis. 

D  Ford,  Michael  Angelo. 

B  Forrest,  Josephine  Winifred. 

*A  Forster,  Edward  Jacob . 

A  Fortin,  Jnllan  Elz^r. 

D  Foagate,  BImer  Gllman. 

D  Foskett,  Bben. 

A  Foskett,  George  Mason. 

A  Foss,  David. 

A  Foss,  John  William, 

B  Fobs,  Percy  Harold. 

A  Foss,  Warren  Sartwell. 

A  Foster,  Charles  Channcy. 

D  Foster,  Clarendon  Atwood. 

A  Foster,  Bdwln  Scott. 

A  Foster,  Frank  Albert. 

A  Foster,  George  Bmory. 

A  Foster,  Horace  Kendall. 

A  Foster,  James  Milton. 

A  Foster,  James  Richards. 

D  Foster,  Matthias  Lanckton. 

D  Foster,  Winifred  Smith. 

A  Fonntaine,  Felix  Dydime. 

C  Fourtin,  Bdmand  Randolph  Peas- 

lee. 

C  Fox,  Charles  Leonard. 

A  Fox,  William  Yale. 

A  Foye,  Cluurles  Frederick. 

A  Frame,  Joseph. 

C  Francis,  Adeline  BHza. 

A  Francis,  Oarleton  Shurtleff. 

A  Francis,  George  Bbenezer. 

A  Francis,  George  Hills. 

A  Francis,  Tappan  Bnstis. 

A  Francois,  Bdward  Albert  Lonls. 

A  Franfaglia,  Gabritie. 

D  Frankel,  Charles  Louis. 

B  Franks,  Baron. 

A  Franz,  Adolph. 

A  Fraser,  Donald  Allan. 

A  Fraser,  John  Chisholm. 

D  Fraser,  Roderick. 

B  Frasier,  Joseph  Anthony. 

B  Frtehette,  C16ment. 

A  Freeman,  Franklin  Wlllard. 

A  Freeman,  Frederick  Augustus. 

a'  Freeman,  George  Bdward. 

D  Freeman,  George  Franklin. 

A  Freeman,  Russell  Ballon. 

A  Freeman,  Simon  Augustus. 

A  French,  Alfred  Joseph. 

A  French,  Charles  Austin. 


A 
A 
A 
A 
D 
B 
A 
A 
D 
A 
•A 
B 
A 
B 
B 
A 
A 
A 
B 
A 
D 
D 
D 
A 
D 
A 
D 
A 
A 
A 
A 
B 
A 
A 
D 
A 
B 
A 
A 
B 
D 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
D 
D 
D 
B 
D 
A 


French,  Charles  Bphraim. 
French,  Charles  Henry. 
French,  Charles  Liodoi. 
French,  Charles  Peaslee. 
French,  Bdward  Henry. 
French,  Blizabeth  J. 
French,  George  Henry. 
French,  George  Morrill. 
French,  John  Innes. 
French,  John  Marshall. 
French,  Nathan. 
French,  Towneley  Thorodike. 
French,  Winslow  Burreil. 
Frietas,  Jos4  Carlos  de. 
Frink,  Charles  Tatman. 
Friable,  Jesse  Franklin. 
Frissell,  Bdward  Merle. 
Frizzell,  Seraph. 
Frost,  Charles  Chauney. 
Frost,  Bdward  Clayton. 
Frost,  George  MeMile. 
Frost,  Horace  Bird. 
Frost,  Samuel  Kapp. 
Frost,  Woodbury  Goorge. 
Frothingham,  Charles  Benjamin. 
Frothingham,  James  Bdward. 
Frumson,  Lazarus. 
Fry,  Charles  Wilson. 
Frye,  Charles  Marshall. 
Frye,  Bdmund  Bailey. 
Fryer,  Winson  Famum. 
Fuller,  Amos  Warren. 
Fuller,  Charles  Metcalf. 
Fuller,  Daniel  Hunt. 
Fuller,  Frank  BonteUe. 
Fuller,  Frederick  Henry. 
Fuller,  Gkorge  Albion. 
Fuller,  George  Bphraim. 
Fuller,  James  Robert. 
Fuller,  Walter  Tracy. 
Fullerton,  Walter  Wilson. 
Fyfe,  Thomas  Tass. 
Gaertner,  Alexander. 
Galfney,  John  Patrick. 
Gaffney,  Henry  Joseph. 
Gage,  Bdward  Franklin. 
Gage,  Homer. 
Gage,  James  Arthur. 
Gage,  Thomas  Hovey.  • 
tiai;glol{,  Girolamo. 
Gagnon,  Joseph  Alfred. 
Gahan,  Bdward  William. 
Gahan,  My  lee  Joseph. 
Gahan,  Patrick  Frauds. 
Galdzakyan,  Olian. 
Galbenewetz,  Benjamin  Goib. 
Galboury,  Henri  Tancrede. 
Gale,  George  Washington. 
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A 

0ale-Warren,  Mary  Kendall. 

A 

C^ndron,  Joseph  Alexander. 

B 

A 

Gkndron,  Joseph  Etlenne. 

D 

Gallagher,  William  Howard. 

A 

Generenz,  Joseph  Alb6rle. 

A 

Galligan,  Edward  Francis. 

A 

Genereaz,  Joseph  Oliver. 

D 

GalUgan,  Edward  Joseph. 

D 

George,  Arthor  Phillips. 

O 

GalUgan,  Bagene  Thomaa. 

A 

George,  Oscar  Fowler. 

A 

GalllaoD,  Ambrose  John. 

A 

Geronld,  Joseph  Bowdltoh. 

A 

Galliion,  Henry  Hammond. 

A 

Gerry,  Edwin  Peabody. 

A 

Galllaon,  Jefferson  Cnshlng. 

D 

Gerstein,  Morris. 

A 

GallWan,  William  Joseph. 

D 

Gerln-Lajoie,  Frederic  Thomas. 

A 

Gallonpe,  Benjamin  Franklin. 

B 

Gertz,  William  Henry. 

A 

Gallonpe,  Charles  WUUam. 

A 

Gervais,  Bmery. 

A 

Gallonpe,  Isaac  Francis. 

A 

Getehell,  Albert  Colby. 

E 

GalloQpe,  Joseph  Abbott. 

0 

Getohell,  Btlllman  Perry. 

A 

GalTin,  George  William. 

D 

Gibbons,  Lister. 

A 

GalTin,  William. 

E 

Gibbons,  Sherwln. 

*      A 

Gamwell,  Harlow. 

A 

Gibbs,  Howard  Angnstine 

A 

Gannett,  WilUam  Whitworth. 

A 

GIbbs,  Linnaeos  Victor. 

A 

Gannon,  Annie  Margaret. 

A 

(Hbbs,  Luoero  Jackson. 

B 

Gannon,  Anna  Maria. 

A 

Gibbs,  Samuel  Whelpley 

D 

Garabrant,  Lillian. 

A 

Gibby,  Isabel  Parker. 

A 

Garoean,  Edgar. 

A 

Giblln,  Frank  Joseph. 

♦A 

Gareean,  Treffle. 

A 

Gibson,  Arthur  Allen. 

A 

Gardiner,  Parley  Forest. 

B 

Gibson,  Blwyn  Deloss. 

A 

Gardner,  Clarence  Rhodolphns. 

D 

Glddings,  Theodore. 

A 

Gardner,  Edward  Everett. 

A 

Gidman,  Bramwell  Carvosso. 

A 

Gardner,  Frank  Augnstlne. 

A 

Gifford,  Benjamin  Dods. 

A 

Gardner,  George  Henry. 

A 

Gtfford,  Fred  Hooker. 

D 

Gardner,  Harry  Milton. 

A 

Gifford,  John  Henry. 

A 

Gardner,  William  Wallace. 

F 

Gifford,  Silas  Swift. 

A 

Garey,  Charles  Wendell. 

A 

GIgnere,  Joseph. 

B 

Garfield,  John. 

A 

Gilbert,  Amelia  Eliza. 

A 

Gariepy,  Joseph  Camilla. 

A 

Gilbert,  Daniel  Dudley. 

A 

Garland,  Albert  Stone. 

A 

Gilbert,  John. 

A 

Garland,  George  Minot. 

A 

Gilbert,  John  Henry. 

A 

Garland,  Gay  W. 

D 

Gilbert,  Louis  Whitmore. 

A 

Garland,  Joseph. 

E 

Gilchrist,  Charles  Robert. 

A 

Garland,  Joseph  Everett. 

A 

Gildee,  James  Bennett. 

A 

Garmon,  John  Oscar. . 

A 

Gile,  John  Martin. 

A 

Garnean,  Joseph  Pierre  Alphonse. 

B 

Gilfether,  Frank  Emmet. 

A 

Garrigan,  Thomas  James. 

C 

Gilflllan,  Thomas. 

A 

Gary,  Clara  Emerette. 

D 

Gillard,  Arthur  Braest. 

D 

Gates,  Ernest  A. 

A 

Gillespie,  John. 

A 

Gates,  George  Wellesley. 

D 

Gillette,  Claudius  Wesley. 

B 

Ganthier,  Franklin. 

A 

Gilman,  Eugene  Albert. 

A 

Gavin,  George  Freebem. 

B 

Gilman,  Frank  Madison. 

A 

Gavin,  John  Harrison. 

A 

Gilman,  Warren  Randall. 

A 

Gavin,  Michael  Freebem. 

C 

Ginn,  David  Richards. 

A 

Gavin,  Patrick  Freebem. 

D 

Girdner,  John  H. 

A 

Gay,  Almon  De  Bois. 

A 

Gironard,  Simeon  Joseph. 

A 

Gay,  Arthar  Park. 

A 

Girouz,  Joseph  Raymond. 

A 

Gay,  G«orge  Washington. 

A 

Glancy,  Charles  Augustine. 

B 

Gay,  Mary  Cochran. 

B 

Glancy,  William  Carte  Minnette. 

A 

Gay,  Warren  Fisher. 

A 

Glazier,  Frederick  Prentiss. 

A 

Gay  lord,  John  Flavel. 

A 

Gleason,  Charles  Sherman. 

A 

Geddes,  Peter  Bpearce  Walker. 

A 

Gleason,  Edwin  Putnam. 

A 

Gellnean,  Charles  WllUam. 

A 

Gleason,  Mardls  Edward. 

A 

Gellnean,  Ovila  Client. 

D 

Gleason,  Willis  Webster. 
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A 

Glandenning,  Rob«rt  TbompMo. 

D 

Gray,  Elizabeth  Taylor. 

A 

Olennoo,  Michael. 

A 

Gray,  George  Henry. 

A 

OobroD,  Lonia  Constant. 

A 

Gray,  Robert  Williams. 

D 

Goddard,  Henry  Kdward. 

B 

Greaves,  John  George. 

A 

Goddard,  Joeiah  Hamilton. 

♦A 

Greeley,  Moses  Reuben. 

A 

Godfrey,  Joseph  Witter. 

A 

Greeley,  William  Henry. 

A 

Godin,  Joseph. 

A 

Green,  Charles  Monkraville 

A 

Golden,  Michael  Charles. 

A 

Green,  Jacob. 

A 

Ooldthwait,  Joel  Ernest. 

A 

Green,  John  Ome. 

A 

Goldthwaite,  Beth  Vale. 

A 

Green,  Milbrey. 

B 

Good,  Jacob  Adam. 

A 

Green,  Thomas  William. 

A 

Goodale,  George  Lincoln. 

D 

Greenaugh,  Robert  Battey. 

A 

Goodale,  Joseph  Lincoln. 

A 

Greene,  Edward  Miller. 

D 

Goodall,  Bills  LM>n. 

A 

Greene,  Francis  Coles. 

D 

Goodall,  Henry  Skinner. 

A 

Greene,  Frank  Alonzo. 

A 

Goodell,  George  Zlna. 

A 

Greene,  Frank  Eugene. 

0 

Goodell,  Jonathan  Woodard. 

A 

Greene,  Harrle  William. 

D 

Goodenow,  Daniel. 

A 

Greene,  James  Sumner. 

A 

Gooding,  Bmma  Jeanetto. 

A 

Greene,  Jered  Alonso. 

A 

Goodman,  Nathan  Mark. 

A 

Greene,  Nathaniel. 

A 

Goodman,  Samnel. 

A 

Greene,  Ray  Woodville. 

A 

Goodspeed,  Helen  Amanda. 

A 

Greene,  Reuben. 

A 

Goodwin,  Charles  Otis. 

A 

Greene,  Robert  Anderson 

D 

Goodwin,  Blmer  Blls worth. 

A 

Greene,  Thomas  Frands. 

A 

Goodwin,  George  Erving. 

D 

Greene,  William  Addison. 

A 

Goodwin,  James  Joseph. 

D 

Greene,  William  Henry. 

A 

Goodwin,  Richard  James  Plamer. 

A 

Greenleaf,  George  Walter. 

A 

Goodwin,  Firsah  Bveline. 

A 

Greenleaf ,  John  Ruggles. 

A 

Goodwin^ Wilford  Watson. 

A 

Greenleaf,  Richard  Cranch. 

A 

Goray,  James  Philip. 

A 

Greenleaf,  Robert  Willard. 

A 

Gordon,  John  Alexander. 

A 

Greenwood,  Allen. 

A 

Gordon,  Miles  Remond. 

A 

Greenwood,  Bewell  Elliott. 

C 

Gordon,  Stephen  Masury. 

A 

Or^ggf  John  Argelo. 

A 

Gorham,  Frederic  Croswell. 

B 

Gregolre,  Albert. 

A 

Gorshel,  Richard. 

A 

Grieumard,  George  Augnstna. 

A 

Gobs,  Arthur  Vincent. 

B 

Griffin,  Alva  James. 

A 

Goss,  Francis  Webster. 

A 

Griffin,  Arthur  George. 

A 

Gould,  Charles  Asahel. 

D 

Griffin,  Frederic  Stanley. 

A 

Gould,  Clarke  Storer. 

A 

Griffin,  Louise  Amanda. 

D 

Gould,  Chester  Harlow. 

A 

Griffith,  John  Auckland. 

B 

Gould,  Forrest  Burton. 

E 

Grimes,  James  Henry. 

A 

Gould,  Frank  Moriah. 

D 

Grimes,  Warren  Parker. 

D 

Gould,  Lawrence  Merwin. 

A 

Grinfleld-Cozwell,  John  Edward 

D 

Gouldlng,  Timothy  Francis. 

B 

Grise,  Herman  IMerre. 

D 

Grace,  Ralph. 

D 

Griswold,  Merton  Lyman. 

B 

Grady,  John  William. 

A 

Groll,  Edward  Wright. 

A 

Grady,  Joseph  William. 

D 

Gross,  Hermann  Williams. 

A 

Graham,  Douglas. 

A 

Grouard,  John  Shackford. 

D 

Graham,  Maria  Louise. 

D 

Grovesteln,  Willism  Pride. 

A 

Grainger,  William  Henry. 

A 

Grow,  Timothy  Rose. 

A 

Granger,  Frank  Clark. 

A 

Gruver,  Samuel  James. 

D 

Granger,  Karle  Henry. 

A 

Guertln,  Auguste. 

A 

Grant,  James  Henry. 

A 

Guild,  Edgar  Hunt. 

A 

Grant,  James  Henry. 

A 

Guild,  Edward  Frank. 

D 

Grant,  William  Herbert. 

D 

Guild,  Thomas  Ezra. 

D 

Graves,  Benjamin  Augustus. 

D 

Guller,  Robert  Workman. 

A 

Graves,  Frank  Walker. 

D 

Gulmond,  Omer. 

A 

Gray,  Charles  Henry. 

D 

Gullck,  Luther  Halaey. 
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A 

Oannlngi  ThomM  Francis. 

A 

Hannnm,  James  Wilson. 

A 

0iinter,  Adolpbns  Byram. 

D 

Hansoom,  Walter  Voce. 

A 

Gontor,  Fred  Berkeley. 

A 

Hanscom,  Banford. 

A 

Guptill,  In  Clark. 

A 

Hanson,      Frederick      Aoguatas 

A 

OaptUl,  Laelan  Hayden. 

Tafte. 

D 

Haoh6,  Henry  Clement. 

A 

Hanson,  William  Green. 

A 

Haddock,  Charles  Whitney. 

D 

Harding,  Ambrose  Hastings. 

A 

Hagopian,  Barkis  Morklr. 

A 

Harding,  Bdward  Mitchell. 

A 

Hahn,  Ammi  Uabamah. 

A 

Harding,  George  Franklin. 

D 

Haines,  Ignatlns. 

A 

Harding,  Wllbnr  Fisk. 

A 

Hale,  Bdward  Preston. 

A 

Hardy,  Charles  SUenns. 

A 

Hale,  Bdwln  Bmery. 

D 

Hare,  Andrew  Jackson. 

B 

Hale,  George  Carleton. 

A 

Hare,  Charles  Henry. 

A 

Hale,  Joslah  UtUe. 

D 

Hare,  William  Andrew. 

D 

Hale,  William. 

B 

Hargrove,  Alfred. 

B 

Hale,  William  Alonzo. 

B 

Hargrove,  Frances  Flora. 

0 

Hall,  Charles  BrackeU. 

B 

Hargrove,  Sidney  Bnlwer. 

A 

Hall,  Charles  Henry. 

B 

Harklns,  Cornellns  Patrick,  Jr. 

A 

Hall,  George  Clifton. 

A 

Harkios,  Daniel  Btanlalans. 

D 

Hall,  Herbert  James. 

A 

Harlow,  Corydon  Webster. 

D 

Hall,  Harry  Porter. 

A 

Harlow,  George  Arthar. 

♦A 

Hall,  Irving  Btorer. 

A 

Harlow,  Granville  Albert. 

D 

Hall,  James  Sanberg. 

A 

Harlow,  Harriet  Susan. 

A 

Hall,  Mahlon  Freeborn. 

A 

Harlow,  John  Martyn. 

A 

Hall,  Milton  Wilder. 

D 

Harman,  Austin  Roy. 

A 

Hall,  Newbert  Jackson. 

A 

Harmon,  Byron  Richmond. 

A 

Hall,  Walter  Langdon. 

A 

Harmon,  Melville  Alphonzo. 

D 

Hall,  William. 

♦A 

Harmon,  Samuel  Toppan. 

A 

Hall,  William  Dudley. 

A 

Harriman,  Charles  Henry. 

A 

Hallett,  Bdward  Bangs. 

A 

Harriman,  James  Lang. 

A 

Uallett,  Walter  Lewis. 

A 

Harriman,  Samuel  Knight. 

A 

Halloran,  Michael  Joseph. 

A 

Harrington,  Arthur  Hudson. 

A 

Hallowell,  Clement  Howard. 

A 

Harrington,  Charles. 

A 

Hallowell,  Henry  Carleton. 

D 

Harrington,  Charles  Woodbury. 

C 

Halpln,  Andrew  James. 

A 

Harrington,  Francis  Bishop. 

D 

Halsted,  Alfred  Thompson. 

A 

Harrington,  Francis  Michael. 

A 

Halsey,  Frederick  Wadsworth. 

A 

Harrington,  Harriet  Louisa. 

B 

Hamilton,  Bdward  Sylvester. 

A 

Harrington,  Thomas  Francis. 

A 

Hamilton,  Brskine  Brasmns. 

D 

Harris,  Arthur  Bugene. 

A 

Hamilton,  Theodore  Brskine. 

D 

Harris,  Charles  Bdward. 

B 

Hamilton,  Walter. 

A 

Harris,  Bmannel. 

D 

Hamlin,  Charles  Franklin. 

A 

Harris,  Francis  Augustine. 

D 

Hamlin,  William  Bdward. 

A 

Harris,  Georglanna  Warren. 

A 

Hammersley,Jonathan  Beadmore. 

A 

Harris,  John  Traill. 

A 

Hammond,  Allen  Dexter. 

B 

Harris,  Samuel  Jacob. 

A 

Hammond,  Lemnel  Hodges. 

B 

Harris,  Bophia  Roper. 

A 

Hammond,  Philip. 

D 

Harris,  William  Landow. 

A 

Hammond,  Roland. 

A 

narrower,  David,  Jr. 

A 

Hammond,  WiUUm  Penn. 

B 

Hart,  Charles  Oliver. 

A 

Hands,  Anna  Oarville. 

B 

Hari,  Francis  Joseph. 

A 

Hands,  Herbert  Abraham. 

A 

Hart,  George  Fred. 

A 

Handy,  Benjamin  Jones. 

B 

Hart,  Mary  Schoonmaker. 

A 

Handy,  Harris  Delmar. 

D 

Hart,  Michael  Joseph. 

D 

Handy,  Harry  Tncker. 

A 

Harte,  Richard  Hickman. 

A 

Hanley,  Francis  Joseph. 

A 

Hartley,  Henry  Alexander  Sat- 

A 

Hanley,  John  Joseph. 

umlse. 

A 

Hanlon,  Daniel  James. 

D 

Hartshorn,  Bdward. 

A 

Hanna,  Bdmand  Steelmao. 

D 

Hartnng,  Harry  Hall. 
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B 

Harvey,  Alvah. 

A 

Haywood,  George  William. 

A 

Harvey,  Edwin  Bayard. 

A 

Haywood,  Isabel  Prldham. 

B 

Harvey,  Elvira  Adelaide. 

A 

Hazard,  George  Stevens. 

B 

Harvey,  Frank. 

A 

Hazelton,  Isaac  HiUs. 

A 

Harvey,  Frank  T. 

A 

Heald,  Joseph  Berthelet. 

A 

Harvey,  Henry  Sydney. 

A 

Heald,  William  Frederick. 

A 

Harvey,  John  Franklin. 

A 

Healy,  James  Joseph. 

A 

Harvey,  Walter  Emerson. 

D 

Healy,  John  Aloyslns. 

E 

Harvey,  William  Wirt. 

A 

Heard,  John  Theodore. 

D 

Hartwell,  Arthur  Spear. 

B 

Heath,  Abbie  Knowlton  Mardea. 

A 

Hartwell,  Benjamin  Hall. 

A 

Heath,  Joseph  Webster. 

A 

Hartwell,  Edward  Mueeey. 

A 

Hebbard,  Ellery  Cola. 

A 

Harwood,  Charles  Hamant. 

A 

Hebbert,  Charles  Alf  r«d. 

D 

Haebrock,  Ira  Daniel. 

A 

Hedenberg,  James. 

A 

Haskell,  Henry  BUI. 

A 

HefPern,  Patrick  William. 

D 

Haskell,  Lyman  George. 

A 

Helgham,  Jabez  William. 

A 

Haskell,  Nelson  Cary. 

D 

Hemeon,  Frederick  (Thipman. 

A 

Haskins,  Solomon  Foot. 

D 

Hendee,  Leslie  Horatio. 

A 

Haslam,  Frank  Alden. 

A 

Henderson,  Charles  Rossell. 

A 

Hassett,  John  Joseph. 

A 

Henderson,  Pinckney  Marion. 

A 

Hastings,  Benjamin  Franklin. 

A 

Hendrickson,  Charles  Damarln. 

A 

Hastings,  Caroline  Eliza. 

D 

Henin,  Chaim  Chalmor. 

B 

Hastings,  Frank  Josiah. 

A 

Henlon,  John  Briggs. 

D 

Hastings,  John  Mason. 

B 

Henotte,  Constant. 

♦A 

Hastings,  Joseph  Wilooz. 

A 

Henry,  John  Goodrich. 

A 

Hastings,  Judson  Worthlngton. 

A 

Henshaw,  George  Bridges. 

A 

Hastings,  Robert  Worthlngton. 

♦A 

Hero,  John  Henry. 

A 

Hastings,  William  Henry  Howe. 

A 

Herrick,  Edward  Barton. 

A 

Hatch,  Anselm  Dlmmlc. 

A 

Herrlck,  Joseph  Thomas. 

D 

Hatch,  George  Stephen. 

D 

Herrick,  Van  Bnren. 

D 

Hatch,  Leonard  Francis. 

A 

Hersey,  Freeman  Clark. 

A 

Hatchett,  William  Josephns. 

A 

Hetherlngton,  Gilbert  Edwin. 

A 

Hathaway,  Clarence  Lockwood. 

C 

Hewes,  Henry  Fox. 

D 

Hathaway,  John  Gael. 

A 

Hewins,  Parke  Woodbnry. 

B 

Hathaway,  Marcns  Morton. 

D 

Hewitt,  Clarence  Elbert. 

A 

Hathaway,  Sarah  Lewis. 

D 

Hibbard,  Cleon  MelviUe. 

A 

Hathaway,  WillUm  Fales. 

A 

Hiohborn,  Herman  Granville. 

A 

Haub,  Angnstine  Catherine. 

A 

Hickey,  Garrett  Joseph. 

A 

Haven,  George. 

D 

Hickey,  John  Aloysias. 

A 

Hawes,  Edward  Everett. 

D 

Hickey,  Lawrence  Joeeph. 

A 

Hawes,  Joseph  Qotnnum. 

D 

Hicks,  Charles  Andrew. 

A 

Hawks,  Alfred  Joseph. 

A 

Hicks,  Joseph. 

A 

Hawks,  Esther  Hill. 

A 

Hidden,  Charles  Walter. 

A 

Hay,  Gnstavas. 

A 

Higbee,  Edwin  Wilbnr. 

D 

Hayden,  Lewis  Brooks. 

A 

Hlggins,  Frank  Albert. 

A 

Hay  den,  William  Richardson. 

D 

Higgins,  Harry  Engene. 

A 

Hayes,  Albert  Hamilton. 

A 

Hlggins,  Henry  Rich. 

A 

Hayes,  Irving  Benjamin. 

A 

Hlggioi,  James  Hayden. 

B 

Hayes,  John  Joseph. 

B 

Higgins,  John  Henry. 

A 

Hayes,  Justin  Gideon. 

B 

Higglnson,  Ella  Anrllla. 

A 

Hayes,  Stephen  William. 

A 

Hlldreth,  John  LewU. 

♦A 

Hayes,  Thomas  Joseph. 

A 

Hildreth,  WUIiam  HartweU. 

D 

Hayford,  Herbert  Scott. 

A 

Hill,  Almon  Ward. 

A 

Haynes,  Charles  Frederick. 

B 

Hill,  Calvin  Augustus. 

A 

Hay  ward,  Joseph  Warren. 

D 

HUl,  Edgar  Dwlght. 

A 

Hayward,  Levi  Thomas. 

D 

Hill,  Eugene  Woodbury. 

D 

Hay  ward,  Walter  Barrows. 

C 

HUl,  George  HlUard. 

0 

* 

Haywood,  George  Griswold. 

A 

HUl,  Ira  Joseph. 

*  Deceased. 
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A 
B 
A 
B 
A 
A 
A 
A 
D 
B 
D 
D 
A 
A 
A 
A 
A 
D 
A 
A 
A 
A 
A 
A 
D 
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A 
D 
A 
D 
A 
D 
A 
D 
B 
A 
•A 
A 
A 
A 
A 
A 
A 
A 
D 
A 
A 
A 
A 
B 
A 
A 
B 
A 
A 
A 
A 
A 


Hill,  Lucy  Chaloner. 
Hill,  Mary  JeoerBon. 
Hill,  Noble  Hind. 
Hillman,  BeDJamln. 
nUU,  Frederick  Lyman. 
Hilli,  William  Barker. 
Hllli,  William  Henry. 
Hilton,  Oeorge  Whitefleld. 
nuton,  John  Daniel. 
HlKpold,  Jacob. 
Hlnchcllffe,  Harry  Palmer. 
Hinckley,  Daniel  Rose. 
Hlncks,  William  Sylvanua. 
Hines,  Archelaus  Don. 
Hinoa,  Francli  Edward, 
nines,  Iiaac  Bright. 
Hlpkiis,  George. 
HioBon,  Jacob  Miller. 
Hitchcock,  Alfred  Owen. 
Hitchcock,  Edward  Blgelow. 
Hitchcock,  George  Goodwin. 
Hitchcock,  Henry  Rueaell. 
Hitchcock,  John  Sawyer. 
Hitchcock,  Walter  Samuel  Deaoe. 
Hitchcock,  William  .John,  Jr. 
Hixon,  Edwin  Colfax. 
Hoadley,  Alfred  Henry. 
Hobart,  Austin  Walter. 
Hobart,  Mary  Forrester. 
Hobble,  John  Remington. 
Hobba,  Ezra  Allen. 
Hoch,  Charles  August. 
Hodgdon,  Andrew  Hall. 
Hodgdon,  Frank  Amasa. 
Hodge,  Dwight  Manson. 
Hodges,  Almon  Danforth. 
Hodges,  Richard  Manning. 
Uodgkins,  David  Webb. 
HodgKon,  Mary  Cobb 
Hodgson,  Richnrd. 
Hodgson,  Thomas  Smlthaon. 
Hodskins,  Edward  Bryant. 
Hoffman,  Gustavns  Adolpbua. 
Hogan,  Fremont  Lincoln. 
Hogan,  Joseph  Ambrose. 
Hogner,  Per  Gustaf  Richard. 
Hoitt,  Eugene  Gorham. 
Holbrook,  George. 
Tlolbrook,  Ony. 
Holbrook,  Joseph  Edgar. 
Holbrook,  Levi  Bradford. 
Holbrook,  Silas  Pinckney. 
Holbrook,  Solomon  Harding 
Holbrook,  William. 
Holbrook,  William  Edward. 
Holcombe,  Charles  Clifford. 
Holden,  Austin. 
Holden,  Charles  Sumner. 


D  Holden.  Olarenoa  Pamell. 

A  Holden,  Eugene  Martin. 

D  Holden,  George  Walt«r. 

A  Holden,  Leonard  Preaton. 

A  Holden,  William  DanieL 

B  Holland,  Allen  Joseph. 

D  Holland,  Hubert  Thomas. 

A  Holland,  James  William. 

A  Holmes,  Alvin  Dennett. 

D  Holmes,  Benjamin  Henry. 

A  Holmes,  Cbarlea  Moset. 

B  Holmes,  Edgar  Miller. 

A  Holmes,  Harry  Blgelow. 

D  Holmes,  Harry  Clinton. 

A  Holmes,  Horace  Marshall. 

C  Holmes,  John  Parker. 

B  Holmes,  Lydla  Maria. 

D  Holmes,  May  Salona. 

A  Holmes,  William  Dennlson. 

D  Holmes,  William  Franklin. 

A  Holmqulst,  Gustavns. 

D  Hoiohan,  Patrick  Alhanaaina. 

A  Holt,  Edward  Brown. 

A  Holyoke,  Frank. 

*A  Holyoke,  William  Oook. 

D  Holzman,  Joseph. 

E  Homan,  John  Milton. 

A  Homans,  John. 

A  Homans,  John,  ltd. 

A  Homer,  John. 

D  Hood,  Mary  Gould. 

A  Hooker,  Charles  Parker. 

A  Hooker,  Edward  Dwight. 

A  Hooper,  Everett  Dennlson. 

A  Hooper,  Frederick  Hubbard. 

A  Hooper,  Harriett  Pervler. 

D  Hopkins,  Bertrand  Hiram. 

D  Hopkins,  Frederick  Eugene. 

A  Hopkins,  Samuel  Augustus. 

A  Hopkins,  Stephen  Worcester. 

A  Hopkins,  William  Sharpe. 

A  Horgan,  John  Augustus. 

F  Home,  James  Metcalfe. 

A  Hornly,  Mary  Stamper. 

A  Horr,  Albert  Wlnslow. 

D  Uoskios,  Bertha  Ladd. 

A  Hosmer,  Charles  Edward. 

A  Hough,  Garry  de  Nenvllle. 

A  Hough,  George  Thomas. 

A  Houghton,  Henry  Arvln. 

A  Houghton,  Henry  Lincoln. 

A  Houghton,  Nledhord  Hahnemann. 

A  Houghton,  Silas  Arnold. 

A  Houghton,  Simon  WUlard. 

A  Houle,  Anselrae  Ephrem. 

A  Houle,  Joseph. 

A  Houston,  James. 

A  Houston,  John  Alexander. 


*  Deceased. 
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0 

Howard,  Alonzo  Chale. 

F 

A 

Howard,  Amasa. 

A 

A 

Howard,  Arthur  Chadwlok. 

D 

A 

Howard,  George  Canoing. 

A 

A 

Howard,  Herbert  Barr. 

A 

D 

Howard,  William  FrancU. 

A 

A 

Howe,  Elale  Brewster. 

F 

A 

Howe,  FranclB  Augastlne. 

A 

A 

Howe,  George  Joseph. 

D 

A 

Howe,  James  Salllvan. 

A 

A 

Howe,  Octavias  Thomdike. 

A 

A 

Howe,  Oliver  Bunt. 

A 

B 

Howell,  Ella  Virginia. 

D 

D 

Howell,  Harry  Warfield. 

A 

D 

Howell,  Thomas. 

C 

A 

Howes,  Clarence  Linden. 

A 

A 

Howes,  Pitts  Edwin. 

A 

B 

Howklns,  Horatio  Gates. 

A 

Howland,  Barker  Cnshman. 

C 

D 

Howland,  Clarence  Eagene. 

D 

D 

Howland,  Edgar  Joseph. 

A 

D 

Howland,  Joseph  Brlggs. 

B 

D 

Hewlett,  Thomas. 

A 

A 

Hoyt,  Edward  Malcom. 

A 

A 

Hoyt,  Walter  Scott. 

A 

D 

Hnard,  Joseph  Edouard. 

A 

A 

Hubbard,  Charles  Thacher. 

A 

A 

Hubbard,  Frank  Allen. 

A 

A 

Hnbbard,  George  William. 

A 

D 

Hubbard,  Joshua  Clapp. 

A 

A 

Hnbbard,  Joslah  Clark. 

A 

Hubbard,  Osmon  Huntley. 

A 

A 

Hubbard,  Bufus  Peabody. 

B 

A 

Hubbard,  Simeon  Pease. 

A 

A 

Hubbard,  William  Allen. 

A 

A 

Hubbell,  Adelbert  Merton. 

D 

A 

Hudnut,  Frank  Parker. 

D 

E 

Hudson,  Arthur  Stanton. 

A 

D 

Huehne,  Julius. 

A 

C 

Hughes,  Laura  Ann  Cleophas. 

A 

A 

Hull,  Ernest  Llverus. 

A 

A 

Hull,  John  Byron. 

D 

A 

Hull,  William  Henry. 

E 

A 

Hulme,  Laura  Payne. 

A 

B 

Hulse,  Lester  Addison. 

A 

B 

Humes,  Albert  Henry. 

A 

A 

Humphrey,  Daniel. 

A 

A 

Hunking,  Charles  Dustln. 

D 

A 

Hunt,  AUston  Frost. 

A 

A 

Hunt,  Charles  Richard. 

A 

A 

Hunt,  Daniel  Lawrence. 

A 

A 

Hunt,  David. 

A 

A 

Hunt,  George. 

C 

A 

Hunt,  George  Eddy. 

A 

A 

Hunt,  Israel  Thomdike. 

A 

A 

Hunt,  John  Abram. 

A 

A 

Hunt,  Lemuel  Judson. 

A 

0 

Hunt,  Otis  Eugene. 

A 

Hunt,  Simeon. 
Hunt,  William  Eostia. 
Hunter,  Henry  John. 
Hunter,  Horatio  Mllloo. 
Hunting,  Nathaniel  Stevens. 
Huntoon,  Hazen  Prescott. 
Huntoon,  James  W. 
Huntress,  Leonard. 
Hurd,  Albert  Gordon. 
Hurd,  Alonzo  L. 
Hurd,  Edward  Paysoo. 
Hurd,  George  Piatt. 
Hurd,  Randolph  Campbell. 
Hurd,  William  Weymouth. 
Hurley,  Daniel  Bartholomew. 
Hurley,  Daniel  Madlsoo. 
Hurtublse,  Louis  Franda  Athag- 

nase. 
Huse.  George  Wood. 
Hussey,  Charles  Bnmpa. 
Husted,  Louise  Akerly. 
Hutchings,  Charles  William. 
Hutehlngs,  Joseph  Henry. 
Hutchios,  George  Henry. 
Hutchins,  Isaiah. 
Hntchioson,  Charles  Martin. 
Hutchinson,  Chessman  Palmer. 
Hutchinson,  Clarlbel  Merrill. 
Hutchinson,  Edwin  Dariaa. 
Hutchinson,  Ellen  Angeline  Kid- 

der. 
Hutchinson,  Mareello. 
Hutchinson,  Nelson  Viaal. 
Hyde,  George  Smith. 
Hyde,  Seneca  Tobias, 
lames,  Howard. 
Ide,  Henry  Clay,  2d. 
Ilsley.  Frederick  Roecoe. 
Inches,  Charles  Edward. 
Ingalls,  George  Hancock. 
Ingalls,  William. 
Ingham,  Lucius  Thomas. 
Ingoldsby,  Joseph  Emmanael. 
Ingraham,  Lena  Vaughn. 
Ingram,  Mary  Petronella  de  Boolj. 
Irish,  John  CarroU. 
Irvine,  William  Herbert. 
Irwin,  Vincent  Joseph. 
Jack,  Edwin  Everett. 
Jack,  Ernest  Sanford. 
Jack,  Frederick  Lafayette. 
Jack,  Robert. 
Jackson,  Alton  Atwell. 
Jackson,  Amos  Messer. 
Jackson,  Charles  William. 
Jackson,  Cornelins  Sampson. 
Jackson,  Eben. 
Jackson,  Fred  William. 
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E 

JacksoD,  Oertmda  Pearaon. 

A 

Johnaon,  Frederick  William. 

A 

jMkson,  Henry. 

D 

Johnaon,  George  Anaon. 

A 

Jaekfloo,  Jamec  Manh. 

D 

Johnaon,  Grahame  Dove. 

A 

Jaekioiii  JohD  Henry. 

E 

Johnaon,  Granville  Roawell. 

D 

JaoksoUt  Oliver  Howard. 

A 

Johnaon,  John  Gore. 

D 

Jackson,  Oeeeola  E. 

♦A 

Johnson,  John  Waldo. 

A 

Jackaon,  Ralph  Wentworth. 

A 

Johnson,  Orville  Edson. 

A 

Jackson,  Samuel  Hahnemann. 

A 

Johnaon,  Otla  Henry. 

A 

Jaekaon,  William  Benjamin. 

A 

Johnson,  Sara. 

A 

Jackson,  William  Leavltt. 

A 

Johnson,  Stephen  Joseph. 

A 

Jac^nes,  Napoleon. 

A 

Johnson,  William  Augustus. 

A 

Jatfe,  James  Arthur. 

A 

Johnson,  William  Louis. 

A 

James,  Frances  Celicia.  * 

D 

Johnaton,  William. 

D 

James,  Joseph  Francis. 

A 

Johnatone,  William  Joaeph. 

D 

Jamee,  Lucille  Amanda. 

D 

Jones,  Arthur  Wllla. 

B 

James,  Woodbury  Dyer. 

A 

Jonea,  Charlea  David. 

B 

Jameson,  Robert  Edwin. 

A 

Jonea,  Claude  Perry. 

A 

Janes,  George  Herbert. 

D 

Jonea,  Daniel  Flake. 

A 

Janson-La-Palme,  Bodolphe  Oas- 

A 

Jones,  Daniel  Way  land. 

pard. 

A 

Jonea,  Elbert  Archer. 

A 

Jaques,  Henry  Percy. 

A 

Jonea,  Elgin  Wilbur. 

A 

Jarvis,  William  Furness. 

A 

Jonea,  EUia  Preaton. 

D 

Jeffera,  Edward. 

D 

Jones,  Frederick  EUla. 

A 

Jefferson,  Herbert  Perry. 

D 

Jonea,  Frederick  Elmer. 

A 

Jeffries,  Beujamlo  Joy. 

A 

Jonea,  George  Howard. 

D 

Jelallan,  Hairabed  B. 

A 

Jonea,  George  Warren. 

B 

Jelen,  Henry. 

A 

Jonea,  Gilbert  Norrla. 

A 

JelenkewHz,  Jacob. 

A 

Jones,  Henry  Newell. 

A 

Jelly,  Arthur  Carlton. 

A 

Jones,  John  Clark. 

A 

Jelly,  George  Frederick. 

B 

Jones,  John  Paul. 

A 

Jenckes,  Joseph  Franklin. 

A 

Jones,  Joseph. 

B 

Jeukins,  Cliarles  Dunsford. 

A 

Jonea,  Lombard  Carter. 

A 

Jenkins,  Charles  Edwin. 

A 

Jones,  Lyman  Asa. 

A 

Jenkins,  George  Oscar. 

A 

Jones,  Mary  Elizabeth. 

E 

Jenkins,  Gladstone  Lawson. 

D 

Jones,  Mary  Scott. 

A 

Jenkins,  Thomas  Lincoln. 

A 

Jones,  Sophia  Carlton. 

A 

Jenks,  Harrison  Darling. 

A 

Jones,  William  Marks. 

A 

Jenks,  Thomas  Leighton. 

A 

Jordan,  Charles. 

A 

Jenness,  Sarah  Abbte. 

A 

Jordan,  Charles  Harold. 

A 

Jenney,  Arthur  Barker. 

A 

Jordan,  George  Albert. 

D 

Jennings,  Robert. 

A 

Jordan,  Henry  Jacob. 

A 

Jernegan,  Holmes  Mayhew. 

0 

Joslin,  Elliott  Proctor. 

D 

Jernegan,  Walter  Stewart. 

D 

Joslln,  Perry  Edward. 

A 

Jewett,  Fred  Bryce. 

A 

Josselyn,  Ell  Edwards. 

A 

Jewett,  Frederick  Augustus. 

A 

Joyce,  Charlea  PlU  Fid. 

A 

Jewett,  Howard  Clifton. 

A 

Joyce,  Thomas  Francis. 

♦A 

Jewett,  Henry  Alfred. 

A 

Judah,  Ludan  Alexander. 

A 

Jewett,  Nathaniel. 

A 

Judd,  David  Hiram. 

C 

Jewett,  Walter  Kendall. 

E 

Judge,  Albert  Augustine. 

A 

JllJBon,  Franklin  Campbell. 

B 

Judge,  James  Daniel. 

•A 

Johnaon,  Amos  Howe. 

A 

Judkins,  Frank  Lnvelle. 

A 

Johnson,  Charles  Frederic. 

A 

Eaan,  George  Warton. 

B 

Johnson,  Charles  Lemuel. 

A 

Kahn,  Alexander. 

D 

Johnson,  David  Joseph. 

D 

Kahn,  Paul. 

A 

Johnson,  Edward  Stearns. 

D 

Kahn,  Wulf. 

C 

Johnson,  Elmore  Reuben. 

D 

Kalousdian,  Nazareth  Manoug. 

A 

Johnson,  Francis  Emerson. 

A 

Kane,  John  Henry. 

0 

Johnson,  Frank  Mackie. 

A 

Earner,  Edwin  Belden. 

*  Deceased. 
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A 

KeaD,  Louise  Janett  Darnataedt. 

A 

Kidder,  Edward  Hamilton. 

0 

Keany,  FraneU  Joaeph. 

A 

Klelty,  John  Daniel. 

E 

Keate,  Walter. 

A 

Kler,  Erskine  Johnston. 

A 

Keating,  Jamei  Edward. 

A 

Kilbnm,  Henry  Whitman. 

D 

Keck,  Charles  Brhard. 

D 

Kirby,  Francis  Joseph. 

A 

Keefe,  DaDiel  Edward. 

A 

Kilby,  Henry  Sherman. 

A 

Keefe,  Patrick  Henry. 

A 

Klley,  Edward  Stephen. 

A 

Keegan,  Charlea  Andrew. 

F 

Kilgore,  George  Liberty. 

A 

Keegan,  Vincent  Elijah. 

A 

Kllroy,  Philip. 

A 

Keenan,  Herbert  John. 

D 

Kimball,  James  Henry. 

A 

Keep,  Charles  Manning. 

A 

Kimball,  Joseph  Edwin. 

A 

Keife,  Carolyn  Ignaace. 

A 

Kimball,  Leonard  Morong. 

A 

Keith,  Ellen  Louisa. 

A 

Kimball,  Levi  Houghton. 

A 

Keith,  Frederick  Scott. 

A 

Kimball,  Samuel  Ayer. 

A 

Keith,  George  Wallace. 

A 

Kimball,  William  George. 

A 

Keith,  Wallace  Cashing. 

A 

KImpton,  Edwin  Sewell. 

A 

Keleher,  Francis  Joseph. 

A 

King,  Calvin  Bryant. 

A 

Keleher,  William  Henry. 

B 

King,  Charles  Duncan. 

D 

Kelleher,  Patrick  Francis. 

D 

King,  Frank  Joseph. 

A 

Keller,  Elizabeth  Catherine. 

0 

King,  Frederick  Augustine. 

♦A 

Kelley,  George  Wallace. 

D 

King,  George. 

A 

Kelley,  Horatio  Sprague,  Jr. 

D 

King,  Jesse. 

A 

Kelley,  Joseph  Henry. 

A 

King,  Nathaniel  Clark. 

A 

Kelley,  Michael  Joseph. 

C 

E3ng,  William  Rnfus. 

A 

Kelley,  Seih  Wight. 

A 

Kingman,  James  Henry. 

D 

Kelliher,  MayvlIIe  Sumpter. 

A 

Kingman,  Rufus  Anderson. 

A 

Kelllher,  Michael  William. 

A 

Kingsbury,  Albert  Dexter. 

A 

Kellogg,  Edward  Brinley. 

A 

Kingsbury,  Charlea  Franklin. 

A 

Kellogg,  Frederic  Leroy. 

A 

Kingsbury,  Joseph  Byron. 

D 

Kelly,  Jane  Downes. 

A 

Kingsbnry,  Charlea  Langdon. 

A 

Kelly,  Michael. 

A 

Klngsley,  Charlea. 

A 

Kelly,  Samuel  James. 

A 

Kinne,  George  Lyman. 

D 

Kelly,  Thomas  Francis. 

A 

Kinney,  Eunice  Draper. 

A 

Kelly,  William  P. 

A 

Kinney,  John  Edgar. 

B 

Kelsay,  Brookens  Campbell. 

A 

Klnnler,  Denis  Franda. 

A 

Kelsey,  Otis  Hiland. 

E 

Kinsley,  Cephas  Daniel. 

A 

Kemble,  Arthur. 

D 

Kinsman,  Henry  Francla. 

C 

Kemble,  Lawrence  Grafton. 

D 

Kirby,  Frank  Alonzo. 

A 

Kemp,  Edwin  Augustine. 

D 

Kirby,  Nathaniel  Harris. 

C 

Kennard,  Harry  Delano. 

A 

Kirby,  Thomas  Edward. 

A 

Kennealy,  John  Henry. 

A 

Kirk,  Lucy  Anne. 

A 

Kennedy,  Alexander  Edward. 

D 

Kite,  Walter  Chester. 

D 

Kennedy,  Alexander  G. 

A 

Kittredge,  Joseph. 

A 

Kennedy,  Alonzo  Lewis. 

A 

Kittredge,  Thomaa. 

A 

Kennedy,  Catherine  Moloney. 

A 

Klein,  August  Andreaa. 

A 

Kennedy,  Charles  Francis  Joseph. 

A 

Klennier,  Wilbelm  Nlckolans. 

D 

Kennedy,  Eugene  Augustine. 

D 

Klopp,  Henry  Irwin. 

A 

Kennedy,  Frederick  William. 

A 

Klndjlan,  Asaadour  Hagot. 

A 

Kennedy,  George  Golding. 

A 

Knapp,  Philip  Coomba,  Jr. 

A 

Kennedy,  James  Simon. 

A 

Knight,  Augustus  Smith. 

D 

Kennedy,  Michael  ColvlUe. 

D 

Knight,  Charles  Eugene. 

B 

Kennedy,  Thomas  Patrick. 

D 

Knight,  Charles  Storer. 

A 

Kenney,  Franklin  Woodbury. 

A 

Knight,  Charlea  Sumner. 

D 

Kenney,  Hattle  Eliza. 

D 

Knight,  Edwin  Augnstna. 

B 

Kent,  Daniel  Hurley. 

A 

Knight,  Frederick  Irving. 

A 

Kenyon,  Henry  JesM. 

A 

Knight,  Granville. 

A 

Keown,  James  Archibald. 

A 

Knight,  Henry  Sargent. 

D 

Keman,  William  Everett. 

A 

Knight,  Joseph  Noble. 

*  Deceased. 
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A  Knight,  MareoB  Whitney. 

B  Knight,  WilMsm  Henry  Anderson. 

A  Knowlee,  James  Harris. 

A  Knowlee,  William  Fletoher. 

A  Knowles,  William  Kelley. 

A  Knowlton,  Charles  Davison. 

A  Knowlton,  Herbert  Engene. 

A  Knowlton,  Wallace  Mills. 

B  Kohan,  Alexander. 

A  Konikow,  Moses  Joseph. 

A  Kranss,  James. 

A  Krebs,  Franz  Hago. 

B  Kronberger,  Israel  Bamch. 

D  Kmm,  Frank  Wilson. 

D  La  Belle,  Martin  James. 

D  Lafontalne,  Gastave. 

A  Laforce,  Bdward  Dontial. 

B  L' African,  Bug6ne. 

A  Laid  ley,  John  Balne. 

A  Lajole,  Loals  Zotiqne. 

A  Lake,  Hiram. 

C  Lakeman,  Mary  Ropes. 

A  La  Marche,  Walter  Joseph. 

A  Lamb,  Colby. 

A  Lamb,  Frances  Oertmde. 

D  Lamb,  William  Dan. 

D  La  Motte,  Xavier  Alexander. 

A  Lamoarenx,  Joseph  Elz^r. 

D  Lanphear,  Cliarles  Howard. 

A  Lamson,  John  Aognstns. 

A  Lancaster,  Sherman  Russell 

A  Lancaster,  Walter  Brackett. 

B  Lande,  Abraham  Joseph. 

D  Landers,  Garrett  John. 

D  Landers,  Manrioe  Joseph. 

B  Landis,  Lillian  Etu. 

A  Landis,  Simon  Mohler. 

A  Landry,  Napoleon. 

A  Lane,  Albert  Clarence. 

A  I^ne,  Charles  Franklin. 

A  Lane,  Bdward  Blnney. 

A  Lane,  Francis  Angnstns. 

B  Lane,  Ida  Ella  Hale. 

A  Lane,  John  Goodwin. 

A  Lane,  OrTllIe  Wilbur. 

A  Lane,  Robert  Low. 

B  Lane,  William  Colton. 

D  Langan,  John  Thomas. 

A  Langevin,  Joseph  Alphonse. 

A  Langlols,  Joseph  Angnstln. 

D  Langlols,  William  Edward. 

A  Langmaid,  Samuel  Wood. 

B  Lanman,  Charles  Henry. 

A  Lanoie,  Joseph  Busibe  Eugene. 

A  Lapraik,  John. 

A  Large,  Alfred. 

B  Larkeque,  Garret  Bancroft  Breck- 
inbridge. 


A  Laroee,  Paul  Herbert. 

D  Larrabee,  Ralph  Clinton. 

A  Lartie,  Joseph  Charles  Hormisdas. 

A  Latham,  Caroline  Augusta. 

A  Lathe,  Leonora  Fletcher. 

A  Lathrop,  WilllAm  Henry. 

A  Latter,  Leonard. 

D  Lattemer,  Frederick  Henry. 

B  Laurence,  David. 

D  Laurin,  Theophllus. 

D  Lanrion,  Adelard. 

D  Lavellee,  George  Omer. 

D  La  Vigne,  Alfred  Willis. 

D  Lavole,  Joseph  Paradla. 

A  Lawler,  Thomas  Joseph. 

A  Lawler,  William  Patrick. 

D  Lawlor,  John  Joseph. 

D  Lawrence,  James  Chrisby  Hnrd. 

D  Lawrence,  James  Wilmot. 

*A  Lawrence,  John  Herbert. 

A  Lawrence,  Joseph  Henry. 

D  Lawrence,  Nellie  Louise. 

A  Lawrence,  Rhoda  Ashley. 

A  Lawson,  Frederick  Bartlett. 

A  Leach,  Albert  Clinton. 

A  Leach,  Clara  Celestla  Austin. 

A  Leach,  Edward  Morton. 

A  Leach,  Horace  Morton. 

A  Leach,  William. 

A  Leahey,  Gheorge  Henry  Aloyslus. 

A  Leahy,  Thomas  Joseph. 

A  Leard,  John  Samuel  Hick. 

B  Learned,  Noyes  Newton. 

A  Learned,  John  Barr. 

A  Learned,  William  Turell. 

A  Learoyd,  Charles  Berry. 

A  Leary,  James  Bdward. 

A  Leary,  John  Henry. 

A  Leary,  Patrick  Frank. 

C  Leary,  Timothy. 

D  Leary,  William  Charles. 

D  Leary,  William  Cornelius. 

A  Leavitt,  Dudley. 

D  Leavitt,  Edwin  Alden. 

A  Leavitt,  William  Whipple. 

D  Le  Bel,  Timoth^e. 

A  Leblanc,  Alm6  NoSI. 

D  LeBlanc,  Clement  Oliver. 

A  Le  Boeuf,  Joseph  Sylva. 

A  Lee,  Frank  Herbert. 

A  Lee,  Luther  MUo. 

A  Leeds,  Charles. 

A  Lehmann,  Anthony. 

A  Leib,  Thomas  Nuttall. 

B  Lelghton,  Harry  Burbank. 

A  Leitch,  John  Alvin. 

A  Le  Lacheur,  Ellis  Sweetlove. 

A  Lelaod,  Clarenoe  Henry. 
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A  Lelmnd,  George  Adams. 

A  Le  MAitre,  Joseph  Michel. 

D  Leonard,  Henry  Fiske. 

A  Leonard,  Henry  Patrick. 

A  Leonard,  Milton  Hall. 

D  Leonard,  William  Joseph. 

A  Lesoarde,  Henry. 

A  Leslie,  Freeland  David. 

E  Leslie,  Herbert  Granville. 

A  Leslie,  Horace  Granville. 

D  Levassenr,  Augustus  JosephHngo. 

B  Levenson,  Sophia. 

A  Levey,  Gkorge. 

B  Lewis,  Andrew  Valentine. 

A  Lewis,  Arthur  Cuthbert. 

O  Lewis,  George  Fred. 

A  Lewis,  John  Taylor. 

O  Lewis,  Marion  Hall. 

B  Lewis,  Millard  Edrie. 

B  Lewis,  William  Edmund. 

D  Llbbey,  Charles  Emerson. 

B  Libbey,  Hosea  Waite. 

A  Libby,  Charles  Adelbert. 

D  Libby,  Edward  Norton. 

A  Libby,  Jesse  Herbert. 

A  Llebmann,  Gustavns. 

A  Lighthill,  August  Fonham. 

B  Lilley,  William. 

E  Lilly,  Thomas  Eugeoe. 

A  Lincoln,  Guy  Alvan  Thomdlke. 

A  Lincoln,  Jacob  Read. 

O  Lincoln,  John  Clifford. 

D  Lindsay,  Joseph  Ira. 

C  Lindsay,  Marshall  Larkin. 

A  Lindsey,  Joseph  Ferdinand,  Jr. 

A  Lindstrom,  Alfred  Herman. 

A  Linfield,  Edwin  Porter. 

A  Litch,  John  Goodrich. 

C  Litchfield,  William  Harvey. 

A  Littell,  Alice. 

D  Little,  Abby  Noyes. 

D  Little,  Charles  Sherman. 

A  Little,  Harry  James. 

A  Little,  William  Brlmblecom. 

D  Littlefield,  Anna  Maria. 

D  Littlefield,  George  Curtis. 

A  Littlefield,  Samuel  Horace. 

B  Liverpool,  Joshua  Henry. 

A  Livingston,  Joseph  Alexander. 

A  Lloyd,  Charles. 

B  Lloyd,  Seth  Louis. 

D  Lockary,  Joseph  Logue. 

A  Locke,  Horace  Mann. 

A  Lockhart,  Joseph  Smith. 

D  Logan,  Frank  Parker  Tays. 

A  Lombard,  John  Patrick. 

C  Lombard,  Julia  Mary. 

A  Lonergan,  Thomas  Daniel. 


B 
A 
A 
A 
D 
A 
A 
D 
A 
A 
A 
A 
A 
B 
D 
A 
A 
•A 
B 
D 
A 
D 
A 
D 
F 
A 
A 
A 
A 
B 
A 
A 
C 
A 
A 
D 
A 
B 
A 
A 
A 
A 
D 
A 
A 
A 
A 
D 
A 
A 
A 
A 
D 
D 
A 
A 
A 
A 


Longfellow,  Melvina  FraD< 
Longley,  Mary  Theresa. 
Loomls,  Charles  Otis. 
Loomis,  William  Wellington. 
Lord,  Herbert. 
Lord,  Sidney  Archer. 
Lorlng,  Harriet  Augusta. 
Lorlng,  Robert  Ghurdlner. 
Lorlng,  Robert  Pearmidn. 
liOthrop,  Charles  Arthur. 
Lothrop,  George  Edgar. 
Lothrop,  Harriet  Eleanor. 
Lo^rop,  Howard  Augustus. 
Loneks,  John  Steams. 
Lougee,  Arthur  Jewett. 
Lougee,  Frank  Taylor. 
Lougee,  May  Willlamina. 
Lougee,  William  Hatch. 
Longest,  Charles  Albert. 
liOughran,  James  Frauds. 
Louis,  Isaac 
Love,  William  Lathrop. 
liOv^oy,  Charles  ATsrlll. 
Lovejoy,  Fred  Wendell. 
Lovejoy,  Oliver  Sherwin. 
Loveland,  Charles  Harrison. 
Lovell,  Charles  Dixon  Smith. 
Lovell,  Charles  Edward. 
Lovell,  David  Bigolow. 
Lovell,  Gideon. 
Loverlng,  Anna  Temple. 
Lovett,  Robert  Williamson. 
Lowe,  Fred  Messenger. 
Lnbin,  Leon  Th^ophile  Jnles. 
Lnchsinger,  Harry  Warner. 
Luck,  Emil  Paul  Max. 
Ludden,  Emerson  Augustus. 
Lull,  Henry  Cushman. 
Lund,  Fred  Bates. 
Luaeomb,  Job  Everett. 
Lussler,  Charles  Arthur. 
Lusaier,  Cyrille  Francois. 
Lynch,  Charles  Franeis. 
Lynch,  Michael  Henry. 
Lynch,  Samuel  Bartleit. 
Lyon,  Annie  Isabelle, 
Lyon,  Arthur  Vlnal. 
Lyon,  Frederick  Dow. 
Lyons,  Christopher  Philip. 
Lyons,  Herbert  Henry. 
Lyons,  Joseph  Benedict. 
Macarthy,  George  Eldea. 
MacCabe,  Arthur. 
Macdonald,  Alexander  Amb: 
Macdonald,  Angus. 
MacDonald,  Archibald  Elexela 
Macdonald,  Colin  WUHan. 
Macdonald,  Donald  Fnada. 
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A  ICAcdonald,  James. 

A  ICaoDonald,  Bnfas  Cyrene. 

D  MaoDonald,  William  Campbell. 

A  Maodooald,  William  Gregory. 

A  MaodoDald,  William  Lewis. 

A  ICacDonnolI,  John. 

A  Macdougall,  Danoan. 

A  Mace,  Herbert  Bageoe. 

D  Macgowan,  Joseph  Johnston. 

O  Mack,  Charles  David  Gibson. 

O  Mack,  Helen  Georglnla  Flagler. 

*A  Mack,  William. 

A  Mackeen,  Alfred  Atwater. 

A  MacKenzie,  Freeman  Alexander. 

*A  Mackenzie,  John  Mllne. 

A  Mackle,  George. 

A  Maokie,  Laura  Viola  Gnstin. 

A  Mackle,  William  Basllio. 

C  Mackin,  Charles. 

D  Mackintosh,  Ernest  Bobert. 

D  Macleod,  Harry  Fonnd. 

D  McMahon,  John  Joseph. 

D  MacMillan,  Andrew  Lonls. 

D  Macomber,  Nathaniel  Gilford. 

C  Macphersoo,  George  Sturtevant. 

A  Macphorson,  Frederic  William. 

B  MacRae,  Danoan. 

D  MacWhinnie,  Arthar  Morgan. 

D  Macy,  Frod  Stevens. 

B  Madden,  John  Joseph. 

C  Madden,  William  Daniel. 

A  Magee,  Bdward  Joseph. 

A  Magee,  John  Augnstlne. 

D  Magnire,  Charles  Frauds. 

C  Magnire,  John  Bdward. 

C  Magnm,  Francis  Thomas  Lools. 

D  Mahady,  Joseph  John. 

D  Mahon,  James  Arthar. 

D  Mahoney,  George  OUfton. 

A  Mahoney,  John  Bernard. 

A  Mahoney,  John  Franeis. 

B  Mahoney,  John  Lewis. 

A  Mahoney,  John  Stephen. 

A  Mahoney,  Stephen  Andrew. 

A  Maine,  Frank  Duane. 

A  Makechlne,  Horace  Perkins. 

C  Mallory,  Frank  Borr. 

A  Manahan,  Herbert  Wellington. 

A  Manchester,  Delos  Bard. 

A  Mangan,  John  Joseph. 

D  Mann,  Arthar  Teall. 

A  Mann,  Martha  BUzabeth. 

A  Mann,  Mary  Blla. 

A  Mann,  Mary  Frances. 

A  Mann,  William  Orris. 

B  Mansenr,  Mary  Merrill. 

A  Mansfield,  Charles. 

A  Mansfield,  Henry  Tucker. 


D 

A 
A 
D 
A 
A 
A 
A 
•A 
D 
A 
D 
A 
A 
A 
D 
A 
O 
A 
D 
A 
A 
A 
A 
D 
D 
A 
B 
A 
D 
D 
A 
A 
A 
A 
D 
D 
A 
A 
A 
D 
A 
B 
D 
A 
D 
B 
A 
A 
B 
A 
D 
A 
D 
A 
A 
D 
C 


Mansfield,  James  Albert. 
Mansfield,  John  Robblns. 
Mansfield,  Robert  Joseph. 
Manson,  Frank  George. 
Mansur,  Richard  Harrison. 
Manuel,  Peter  Ramage. 
Mara,  Frank  Timothy. 
Marble,  John  Oliver. 
March,  Daniel,  Jr. 
Marcley,  Walter  John. 
Marcy,  Henry  Orlando. 
Marcy,  Henry  Orlando,  Jr. 
Marin,  Joseph  Panl  Aster. 
Marion,  Horace  Eugene. 
Marion,  Otis  Humphrey. 
Marr,  Myron  Lawrence. 
Marsh,  Albert. 
Marsh,  Arthar  White. 
Marsh,  Charles  David. 
Marsh,  Frank  Fllmore. 
Marsh,  James  BImer. 
Marshall,  Carey  Fenton. 
Marshall,  Foster  Leroy. 
Marshall,  Julia  Ann. 
Marshall,  Perry. 
Marston,  Albert  Jeremiah. 
Marston,  Bdward  Brooks. 
Marston,  George  Dexter. 
Marston,  Lnther  Moolton. 
Martel,  Stanislas. 
Martin,  Archibald  Herbert. 
Martin,  Francis  Coflin. 
Martin,  George  Albert. 
Martin,  George  Forrest. 
Martin,  Gregory  Arvide. 
Martin,  John  Joseph. 
Martin,  John  Macleod. 
Martin,  Luther  Orln. 
Martin,  Miles. 
Martin,  Pearl. 
MarUn,  WillUm  John. 
Marvin,  Grace. 
Marvin,  Ora  Ellsha. 
Marvin,  Sydney  Robertson. 
Maryott,  Erastus  Edgar. 
Maskell,  Leonard  Joseph. 
Mason,  Almond  Waldo. 
Mason,  Amos  Lawrence. 
Mason,  Atherton  Perry. 
Massa,  Gaetano. 
Mather,  Edward  Ellas. 
Mathews,  George  William. 
Matte,  Joseph  Hubert  Ambrose. 
Maxwell,  George  Bannerman. 
Maxwell,  Warren  Brown. 
May,  George  Ellsha. 
May,  John  Shepard. 
May  berry,  Charles  Bradford. 
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♦A 

Mayberry,  Bdwin. 

D 

MeGonity,  James  Bngene. 

A 

May  berry,  Edwin  Nelson. 

D 

McGh>vem,  Catherine  Blizab««li. 

D 

If ayberry,  Frank  Eugene. 

D 

McOrath,  Bernard  Francis. 

A 

Maynard,  John  Parker. 

A 

MoOrath,  John  Edward. 

A 

Maynard,  Loala  Alme. 

D 

MeOrath,  William  Fenoelly. 

D 

MeAdanu,  James  PhlHp. 

A 

MeGnlgan,  John  Joseph. 

D 

MeAIUster,  John  Oilman. 

A 

Molntlre,  David. 

E 

McAnslan,  James  Lewis. 

A 

Molntosh,  Donald  M. 

A 

McAvlnnue,  Frank. 

A 

Melntosh,  Frederie  Lemont. 

D 

ICcAvoy,  John  Joseph. 

J> 

MeTntosh,  Herbert. 

A 

McCabe,  John  Joseph. 

D 

Melntosh,  John  David. 

A 

McOann,  Alfred  Ernest  Arthur. 

A 

Mcintosh.  William  Page. 

A 

MoOann,  John  Joseph. 

A 

Melntyre,  Herbert  Bruce. 

A 

McCarthy,  Oharles  Daniel. 

D 

McKeen,  Sylvester  Forshay. 

A  McCarthy,  Charlss  Florence. 

A  McCarthy,  Eugene  Allen. 

A  McCarthy,  John  Coakley. 

D  McCarthy,  Timothy  Francis. 

D  McCarthy,  Thomas  Francis. 

A  McCarthy,  Thomas  Horatio. 

A  McCarthy,  William  Henry. 

A  McCarty,  James  Joseph. 

B  McCauley,  Albert  Anthony. 

A  McClean,  Alexander  Bpear. 

A  McClean,  George  Chesley. 

A  McCleam,  Charles  William. 

D  McCluskey,  Henry  Lincoln. 

A  McCollester,  John  Qulncy  Adams. 

A  McCollom,  John  HUdreth. 

A  McConnell,  Hugh  Beemer. 

A  McCormaek,  Alexander  Leslie. 

A  McCormaek,  Reynold  James. 

D  McCormlck,  Alfred  Hugh. 

A  McCormlck,  Cornelius  Joseph. 

E  McCormlck,  John. 

D  McCormlck,  Thomas  Henry. 

D  McCoy,  Hugh  Alexander. 

D  McCoy,  John  Cresap. 

D  McCnrdy,  James  Huff. 

A  McCrea,  Albert  James. 

D  McDermott,  Bernard  Francis. 

D  McDermott,  William  Vincent. 

A  MoDevitt,  James  John. 

A  McDonald,  James  Athanaslns. 

A  McDonald,  John  Henry. 

A  McDonald,  William  Alexander. 

A  McDougall,  Samuel  Jay. 

A  McDonough,  Lawrence  John. 

B  McDonough,  Thomas  Patrick. 

D  MoEvoy,  Thomas  Edward. 

D  McFee,  William  David. 

A  MoGannon,  Thomas  Gerald. 
B        McGauran,  George  Frands. 

A  McGauran,  Michael  Sheridan. 

D  McGee,  Fannie  Maria. 

D  McGllIicuddy,  Cornelius  Joseph. 

A  McGUlleuddy,  John  Timothy. 

*A  McGlynn,  Edward. 


A  McEenna,  Frauk  A 

A  MoKenna,  Francis  Patrick. 

E  MoKenna,  James  Charlss. 

A  McKenty,  Jonathan  Thomas  Bd. 

mond. 

A  McKensle,  John  Robert. 

B  McKlnstry,  John  Alexander. 

D  McKnlgfat,  Adam  Stephenson. 

A  McKoan,  John  William. 

A  McLaughlin,  James  Stephen. 

A  McLaughlin,  Henry  Valentine. 

A  McLaughlin,  Joseph  Ignatius. 

A  MoLaughry,  Elisabeth. 

A  McLean,  Charles. 

D  McLean,  James  Clifford. 

D  McLAlan,  Archibald  OoHn. 

A  MeLellan,  Edward  Augustas. 

A  McLennan,  Roderick. 

A  MeLeod,  Percy,  DeMille. 

D  McLeod,  WUliam  McEenzto. 

A  McMlchael,  Willis  Brooks. 

A  McMillan,  Isaac  Murray. 

D  McMillan,  Kate. 

A  McMUlan,  Wallace. 

A  McNally,  William  Joseph. 

D  McNamara,  Eugene  Thomaa. 

D  McNeil,  Archibald, 

E  McNeish,  Alexander. 

*A  McNulty,  Frsderiek  Joseph. 

A  MeOwen,  Timothy  Edwmrd. 

A  McOwen,  William  Henry. 

A  McPhenon,  William  Ellsworth. 

D  McQnald,  Thomas  Bernard. 

A  McQueeney,  Francis  Joseph. 

D  McWilllams,  John  Leslie. 

D  Mead,  Frederick  Ammi. 

A  Mead,  George  Nathaniel  Plamer. 

A  Mead,  Julian  Augustus. 

A  Mead,  WUliam  Frederick. 

A  Meader,  Charles  Eugene. 

A  Meagher,  Michael  John. 

A  Means,  Andrew  Fuller. 

E  Means,  Philip  Corydon. 

D  Mean,  Frank  Bhennan. 
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A 

ICeeaen,  Ctoorfe  Edward. 

E 

A 

Meeker,  Oeorfe. 

A 

Mills,  George  Westgate. 

A 

Mehegu,  Daniel  Joseph. 

A 

Mllot,  Alphonse  Francois. 

A 

Mehreolender,  Albert  Nochim. 

♦A 

Miner,  David  Washington. 

A 

Meigs,  Joe  Vlnoent,  Jr. 

D 

Miner,  Jennie  Theodate. 

C 

Meigs,  Jonathan  Harding. 

A 

Miner,  Worthington  Warner. 

A 

Meigs,  Betntn  Jonathan. 

A 

Mlnot,  Franci^. 

D 

Melifant,  Oeorge  Francis. 

A 

Mlnot,  Jamee  Jackson. 

A 

Mellen,  WlllUm  MIehael  Edward. 

A 

Mlnot,  John  Frands. 

D 

Mello,  Antonio  Amor  do. 

D 

Minshall,  Arthur  Gladstone. 

A 

Mellna,  Edward  Llndon. 

A 

Mintz,  Fishel   Tonchel  Zelmaro 

A 

Menard,  Anthyme  Sylvestre. 

wich. 

D 

Meramble,  Clarence  Eogene. 

A 

Mitchell,  Arthur. 

A 

Meroer,  William  James. 

A 

Mitchell,  Charles  Henry. 

A 

Mercer,  William  MarcelUne. 

D 

Mitchell,  Harry  Walter. 

D 

B 

Mitchell,  John  Singleton. 

A 

Merriam,  Frances  Adelaide. 

D 

Mitchell,  William. 

A 

Merrick,  Robert  Michael. 

A 

MItchle,  James  Carey. 

D 

Merrick,  Bare  Newoomb. 

A 

Mister,  Orlando. 

A 

MerrUl,  Arthur  Ellsworth. 

A 

Mizter,  Samuel  Jason. 

A 

Merrill,  William  Howe. 

A 

Moffatt,  George  Tnfton. 

A 

Merritt,  Loois  Arthnr. 

A 

Moffltt,  Carl  Walmer. 

A 

Merritt,  Salome. 

A 

Moffltt,  Herbert  Charles. 

A 

Merritt,  Silas  Virgil. 

A 

Molin,  Isaac. 

D 

Merritt,  Vielor  SaMro. 

A 

Moll,  Louie  Arthur. 

A 

Merry,  William  Henry. 

A 

Molleur,  Louis  Francois. 

A 

Messer,  Charles  Carson. 

A 

Mongan,  Charles  Edward. 

A 

Metcalf,  Ben  Hicks. 

A 

Monks,  George  Howard. 

B 

Metcalfe,  Stephen  Michael  Byres. 

D 

Monroe,  John  Eugene. 

D 

MeUger,  Butler. 

B 

Monroe,  Thomas  Wlleon. 

D 

Meyer,  Adolf. 

D 

Montague,  Charles  Elbert. 

D 

Meylan,  George  Louis  Jnllen. 

D 

Montgomery,  Mary  Louise. 

A 

Mignanlt,  Armand. 

A 

Monteiro,  Manuel  Garcia. 

A 

Mlgnanlt,  Arthur. 

A 

Mooers,  Charles  Albert. 

D 

Mignanlt,  Louis  Joseph  Adolphe. 

A 

A 

A 

Mooney,  PhUlp. 

A 

Mignanlt,  Victor. 

D 

Moore,  Elmer  Ellsworth. 

A 

Milan,  Michael  Bernard. 

D 

Moore,  Frederick  FIske. 

A 

Miles,  Charles  Edwin. 

A 

Moore,  James  Herbert. 

A 

MUes,  George  Albert. 

A 

Moore,  John  Patrick. 

A 

Millard,  Henry  James. 

A 

Moore,  William  Morrison. 

A 

Miller,  Albert  Eber. 

A 

Moran,  Horace  Sheridan. 

A 

Miller,  Albert  Monroe. 

D 

Moran,  Jamee  Joseph. 

A 

Miller,  Charles  Hermann. 

A 

Moran,  John  Brennan. 

A 

MUler,  Edward  Roscoe. 

A 

Moran,  Martin  William. 

A 

Miller,  Ernest  Parker. 

T>, 

Moray,  Mary. 

B 

Miller,  Frances  Jane. 

A 

Morgan,  John. 

E 

MiUer,  Lester  Colwell. 

A 

Morgan,  Lewis  Edwin. 

A 

MUler,  Llsbeth  Dora. 

D 

Morgan,  William  Edward. 

A 

D 

Moriarty,  James  Llgnori. 

A 

Miller,  Veste  Delphine. 

A 

Moroney,  William  Joseph. 

A 

Miller,  Webster. 

A 

Morong,  Arthur  Bennett. 

A 

MiUeriek,  Daniel  Edward. 

A 

Morrill,  Charles  Plummer. 

A 

MiUet,  Wilfred  Antonio. 

A 

Morrill,  Ferdinand  Gordon. 

A 

MiUett,  Charles  Sumner. 

A 

Morrill,  Frank  Armlngton. 

D 

Milliken,  Charles  Warren. 

B 

Morrill,  Frederick. 

D 

MiUUen,  Roscoe  Green. 

B 

Morrill,  George  Albert,  Jr. 

A 

Milliken,  William  Hardy. 

A 

Morrill,  Henry  Brown. 
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A  Morrii,  Frances  Morris. 

A  Morris,  George  Patrick. 

A  Morris,  James  Stewart. 

A  Morris,  John  Galvin. 

A  Morris,  Michael  ADgnsUne. 

D  Morris,  Richard  Holt. 

D  Morris,  Robert. 

A  Morrison,  James. 

A  Morrison,  Robert  Edgar. 

A  Morrison,  William  Alexander. 

A  Morrow,  Charles  Eburvey. 

A  Morse,  Abby  Swan. 

A  Morse,  Almon  Gardner. 

A  Morse,  Charles  Ellsworth. 

A  Morse,  Charles  Francis. 

D  Morse,  Charles  Frederick.. 

A  Morse,  Charles  Wheeler. 

A  Morse,  Edward  Gllead. 

A  Morse,  Frank  Adelbert. 

A  Morse,  Frank  Leander. 

A  Morse,  Fred  Harris. 

A  Morse,  George. 

B  Morse,  George  Franklin. 

A  Morse,  George  Mason. 

C  Morse,  Henry  Lee. 

A  Morse,  John  Aline  William. 

A  Morse,  John  Lovett. 

A  Morse,  Martin  Van  Bnren. 

A  Morse,  Nathan  Ranson. 

A  Morse,  Roble  Sidney. 

D  Morse,  Seth  Bradford. 

A  Morion,  Helen. 

D  Mosher,  Frank  Orson. 

D  Mosher,  Harris  Peyton. 

A  Mosher,  Marshall  James. 

A  Mosher,  Mary  Edna. 

D  Mossman,  Alvaro  £. 

A  Mott,  Albert. 

A  Mott,  Joseph  Vamnm. 

A  Mott,  Walter. 

A  Montton,  Albert  Roscoe. 

A  Monlton,  Benjamin  Francis. 

A  Mo  niton,  Charles  Fred. 

A  Mowe,  Frank  Henry. 

D  Mo  wry,  Classen. 

A  Mudge,  Kate  Gertrnde. 

A  Mnlcahy,  Joseph  Francis. 

A  Mnlligan,  James. 

D  Mnlllner,  Mary  Reos. 

A  Mullins,  Eugene  Norton. 

A  Mnroford,  James  Gregory. 

A  Munhall,  Katharine  Stanislaus. 

C  Munro,  John  Cnmmings. 

C  Munseil,  George  Nelson. 

A  Muoson,  Virgil  Hitchcock. 

A  Mardoek,  Edward  Arthur. 

A  Mnrphy,  Daniel  David. 

0  Mnrphy,  Daniel  Franels. 


A  Mnrphy,  Emily  Frances. 

A  Mnrphy,  Frands  Charles. 

D  Murphy,  Jeremiah  Edward. 

A  Mnrphy,  John  Henry. 

A  Mnrphy,  John  McEonkey. 

A  Mnrphy,  Joseph  Brtgga. 

C  Mnrphy,  Joseph  Patrick. 

A  Murphy,  Timothy  Joseph. 

A  Murray,  Edward  Francis. 

A  Mnttart,  George  Moriey. 

D  Narey,  William  Joseph. 

C  Nash,  George  William. 

A  Nash,  Horace  Milton. 

A  Nason,  Arthur  Clark. 

A  Nason,  Laurentins  Melaoctbon. 

A  Nason,  Osmon  Cleander  Baker. 

A  Neal,  Charles  Arthur. 

A  Neefns,  Robert  Henry. 

C  NellBon,  William. 

A  Nelson,  Lois  Leverett. 

D  Nesbitt,  Thomas. 

B  NeuTille,  Josephine  Mltirier  de  La. 

A  Newcomb,  Elizabeth. 

B  Newcomb,  George  Lewis. 

A  Newcomb,  Lnther. 

D  Newcomb,  Marietta  Eaton. 

D  Newcomb,  Scott  Campbell. 

B  Newell,  Charles  Martin. 

A  Newell,  Frank  Samuel. 

D  Newell,  Franklin  Spilman. 

D  Newell,  Fred  Amasa. 

D  Newell,  Henry  Edward. 

A  Newell,  Otis  Kimball. 

*A  Newell,  Robert  Wingato. 

A  Newhall,  Edward. 

A  Newhall,  Herbert  William. 

A  Newhall,  Lawrence  Thompson. 

E  Newsome,  Edgar  Thomas. 

A  Newton,  Abiel  Wood  Kennedy. 

B  Newton,  Adin  Hubbard. 

A  Newton,  Edward  Caznean. 

A  Newton,  Eleanor  FktMt. 

A  Newton,  Frank  Loomis  Babln. 

D  Newton,  Leroy  Allan. 

A  Newton,  Sarah  Fenno. 

D  Newton,  William  Curtis. 

A  Nichols,  Arthur  Howard. 

B  Nichols,  Charles  Edward. 

A  Nichols,  Charles  Fessenden. 

A  Nichols,  Charles  Lemnel. 

A  Nichols,  Edward  Hall. 

D  Nichols,  George  Hayward. 

B  Nichols,  Helen  Lucinda  OUft. 

A  Nichols,  John  Holyoke. 

A  Nichols,  John  Taylor  GUman. 

A  Niekerson,  Asa  Harden. 

A  Niekerson,  Fraaklin. 

A  Niekerson,  George  Wheaton. 
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A  mekeraon,  WUUmii  Jabes. 

A  NllM,  Bdwftrd  Harry. 

A  mma,  Edward  Beeeher. 

A  mqnette,  Lonli  Bartholomew. 

D  NWer,  Bmmett. 

A  NUoD,  Alfred  John. 

A  NobUe,  Angelo. 

A  Noble,  Alfred  Ira. 

D  Noble,  Anngenette  Fowler. 

B  Noka,  Benjamin  Gardner. 

A  Noonan,  Michael  Charlee. 

A  Norerosa,  Bmeal  Freeman. 

A  Nordstrom,  Cynthia  Maria. 

D  Normand,  Jean  Napoleon. 

D  Normandln,  Alphonae. 

A  Normandln,  Lonla  Zephlrln. 

A  Norrla,  Albert  Lane. 

A  Norrla,  Sarah  Frances. 

A  Norton,  Bben  Carver. 

A  Norton,  Eliza  Bogart  Lawrence. 

D  Norton,  George  Paul. 

D  Norton,  Herbert  Rozelle. 

A  Norton,  Jamee  Balford. 

A  Norwood,  Ephralm  Wood. 

A  Nott,  Albert. 

A  Nottage,  Herbert  Percy. 

D  Nowland,  George  Dann. 

A  Noyes,  Emeat  Henry. 

A  Noyea,  Nathaniel  Kingabary. 

A  Noyea,  Bafna  King. 

A  Noyea  William. 

A  Kntter,  Wiltlam  Dennett. 

D  Nutting,  Frederick  Harrison. 

A  Nutting,  William  Walace. 

A  Nntdng,  Will  Wallace. 

D  Oakea,  Fltz  Albert. 

A  O'Brien,  Denis  Aloysins. 

D  O'Brien,  John  Charles. 

A  O'Brien,  John  Francis. 

B  O'Brien,  Michael  John. 

A  O'Brien,  Owen  St.  Clare. 

A  O'Brien,  Philip  Thomas. 

A  O'Callaghan,  Denis  Francis. 

A  O'Callaghan,  Mary  Vincent. 

A  O'Callaghan,  Thomas  Albeit. 

A  O'Connell,  John  David. 

A  O'Conner,  James  Bernard. 

D  O'Connor,  Charles. 

D  O'Connor,  John  Francis. 

D  O'Connor,  John  Henry. 

A  O'Connor,  John  Jamea. 

A  O'Connor,  Thomas  Henry. 

A  O'Connor,  Thomas  Hngh. 

A  O'Connor,  Watkins  Roberts. 

A  Odlln,  Charlea  Cashing. 

D  O'Doherty,  John  Domlnaca. 

A  O'Donnell,  Francis  Michael. 

E       O'DonnelJ,  George  Thomas. 


A  O'Donnell,  Lonls  Patrick. 

B  O'Donnell,  William. 

A  Ogden,  Jay  Bergen. 

A  O'Hearn,  William  Henry. 

A  O'Eeefe,  Michael  Wallace. 

A  O'Eeeffe,  Daniel  Thomas. 

A  O'Kie,  Howard. 

A  Olds,  Frank  Williams. 

A  O'Leary,  Helen  Bartlett. 

A  O'Leary,  Joseph  Angnstos. 

A  Olin,  Francis  Henry. 

B  Olive,  Eben. 

A  Oliver,  Charles  Angnstos. 

A  Oliver,  James. 

A  Oliver,  Joseph  Pearson. 

A  Olmstead,  Charles  Edward. 

A  Olmstead,  William  Adama. 

A  O'Meara,  Michael  John. 

E  O'Neil,  Richard  Frothingham. 

A  Oppenheimer,  Samuel. 

D  Ordway,  Charles  Anthony. 

A  Ordway,  George  Albert. 

B  O'Regan,  John. 

A  O'Reilly,  William  Joseph. 

D  Orr,  Samuel  Banford. 

A  Osborne,  Aaron  Sylvanns. 

A  Osborne,  George  Sterne. 

B  Osceonneo,  Charles  Edwin. 

A  Osgood,  George  Oowles. 

O  Osgood,  George  Edward. 

A  Osgood,  Oilman. 

A  Osgood,  Hamilton. 

A  Osgood,  James  Henry. 

C  O'Shea,  Edward  Flavin. 

D  O'Shea,  Joseph  Francis. 

A  Osman,  Charles  Frank. 

A  O'Sullivan,  Daniel  Joseph. 

D  O'Sullivan,  John  Joseph. 

A  Otis,  Edward  Oagood. 

A  Otis,  Walter  Joseph. 

A.  O'Toole,  James  Henry. 

D  O'Toole,  Thomas  Henry. 

A  Ott,  George  John. 

A  Otterson,  William  David. 

D  Overlock,  Melvln  George. 

A  Ovlatt,  George  Alexander. 

B  Owen,  James  Williamson. 

D  Owen,  Mary  Angell. 

A  Owen,  Varillas  Linus. 

A  Packard,  Edward  Albert. 

A  Packard ,  Horace. 

A  Packard,  Liberty  Dodge. 

A  Packer,  Edmund  Hilliard. 

D  Packer,  Henry  Emeat. 

A  Paddock,  Franklin  Klttridge. ' 

A  Paddock,  William  Leroy. 

A  Padula,  Thomas  Francis. 

A  Pttge,  Albert  Kidder. 
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O  Page,  Oftlvin  Gates. 

B  Paget  CJharlee  Bdward. 

A  Page,  Charles  Whitney. 

A  Page,  Charlotte  Evans. 

A  Page,  Edward. 

•A  Page,  Frank  Wilfred. 

D  Page,  Qeorge  Thornton. 

A  Page,  Harsteln  Wendell. 

D  Page,  Joseph  Gregory  Ellas. 

B  Page,  ICargaret  Bealah. 

A  Pagelsen-Howard,    Margaret 
Emily. 

A  Paige,  Nomas. 

'  A  Paine,  Amasa  Elliot. 

D  Paine,  Ara  Marshall. 

A  Paine,  Nathaniel  Emmons. 

D  Paine,  Bumner. 

D  Painter,  Charles  Falrhank. 

A  Palardy,  Joseph  Hector. 

A  Palmer,  Charles. 

A  Palmer,  Ezra. 

A  Palmer,  George  Monroe. 

D  Palmer,  Harris  Orlendo. 

A  Palmer,  Lewis  Merritt. 

A  Palmer,  Sarah  Ellen. 

B  Paplnean,  Louis  Joseph. 

D  Paqnin,  Elzear. 

A  Parcher,  George  Clarence. 

A  Park,  Francis  Edwin,  Jr. 

A  Park,  Isaac  Park. 

A  Park,  James  Timothy. 

A  Park,  John  Gray. 

E  Parker,  Arthur  Holmes. 

A  Parker,  Charles  Edwin. 

A  Parker,  Charles  Frederick. 

D  Parker,  Edward  OliTcr. 

A  Parker,  Edwin  Monroe. 

*  B  Parker,  Ernest  Kent. 

A  Parker,  Francis  Follam. 

A  Parker,  Frank  Howard. 

A  Parker,  Harriet  Eliza. 

C  Parker,  Henry  Ward. 

D  Parker,  John  Howard. 

A  Parker,  Moses  Greeley. 

A  Parker,  Bofns  SUnly. 

A  Parker,  Rupert  William. 

A  Parker,  Wallaoe  Asahel. 

A  Parker,  William  Edward. 

A  Parker,  William  Thornton. 

A  Parkharst,  Luman  Boyden. 

A  Parks,  Edward  Luther. 

A  Parks,  John  Wilson. 

A  Parks,  Silas  Henry. 

A  Parmalee,  William  Josiah. 

D       Parmenter,  Kenneth  Raymond. 

D       Parodi,  Teofilo. 

B        Parrls,  John  Bowers. 

D       Parsons,  Clarice  Johnston. 


D  Parsons,  Frank  Bears. 

A  Parsons,  Harry  Snow. 

A  Parsons,  John  Eleazer. 

B  Parsons,  Vienna  AmellA. 

D  Partree,  Homer  TomliDson. 

A  Partridge,  Charles  CatUn. 

A  Partridge,  Frank  Joseph. 

A  Partridge,  Thomas  Jefferson. 

D  Pasooe,  James  BottereU. 

A  Pasooe,  WiUlam  Whelan. 

A  Passoff,  Edward  Jacob. 

D  Patch,  Ann  Bophla  Kenney. 

A  Patch,  Frank  Wallace. 

A  Patch,  William  Thurston. 

A  Patenaode,  Bamoel. 

B  Patrick,  Joseph  Edward. 

A  Patrick,  Thomas  WllUmm. 

•A  Pattee,  Asa  Flanders. 

D  Pattee,  Asa  Lee. 

A  Patten,  Anthony  Dlmock. 

A  Patten,  Frank  WUllama. 

A  Patten,  Jnlla  Maria. 

D  Patten,  Stephen  Kerr. 

A  Patterson,  Alice  Maria. 

D  Patterson,  AUce  Zelta. 

E  Patterson,  Belle  French. 

D  Patterson,  Charles  Frederick. 

A  Patterson,  David  Nelson. 

C  Patterson,  William  Francis. 

D  Patton,  Lawrence  Finney. 

A  PatvSl,  Francis. 

A  Paal,  Walter  Bverard. 

D  Paul,  Willard  Aagnstus. 

A  Panlhns,  Ovlde  Mazime. 

A  Panlig,  Frederick  August. 

D  Paalsell,  Mary. 

A  Pann,  Amos  Bosworth. 

D  Pavlides,  Demosthenes. 

A  Payne,  Frederick  William. 

A  Payne,  George  Harkness. 

A  Payne,  James  Henry. 

A  Payne,  James  Henry,  Jr. 

A  Payne,  John  Howard. 

A  Peabody,  Charles  Augustus. 

D  Peabody,  Sophia  Reed. 

D  Pearoe,  Mary  Alice. 

A  Pearoe,  Richard  Mills. 

D  Pearl,  Frederick  Warren. 

D  Pearson,  Charles  Lnsby, 

A  Pearson,  John  William. 

A  Pearson,  Mary  Morey. 

A  Pearson,  Maurice  Wellesley. 

A  Pease,  Edward  Allen. 

D  Pease,  Ella  Gprtrude. 

A  Pease,  Herbert  Orrin. 

A  Pease,  James  Milton. 

A  Peasley,  Emma  Janet. 

A  Peek,  Albert  Fred. 
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D 

Peek,  Eugene  Obase. 

A 

Phelps,  John  Samuel. 

D 

Peek,  Luke  Baker. 

A 

Phelps,  Olney  Windsor. 

A 

Peckluun,  Aoeoo  Churchill. 

B 

PhlUlmore,  Frederick  George. 

A 

PeekhuD,  Katherine  Fcimer. 

A 

Phillips,  Charles  Hiram. 

D 

Peckham,  William  David. 

A 

Phillips,  Eugenie  Marlon. 

0 

Pedriek,  Stephen  Augaatui. 

B 

Phillips,  Freeman  Allen. 

D 

Peebles,  Thomaa  Chalmeni. 

A 

Phillips,  Leslie  Almond. 

A 

Pelrce,  Amoe  Hagar. 

A 

Phlppen,  Hardy. 

A 

Peiroe,  Oharlea  John. 

A 

Phlpps,  Walter  Androa. 

A 

Pelroe,  Edward. 

A 

Pick,  Albert. 

A 

Pelree,  Elihu  Proctor. 

D 

Plckard,  Isaiah  Lovell. 

B 

Pelrce,  Frederic  Joaeph. 

A 

Pidgin,  Lucy  Sturtevant. 

A 

Peirce,  Jamea. 

A 

Pierce,  Andrew  Martin. 

A 

Pelrson,  Edward  Lawrence. 

0 

Pierce,  Appleton  Howe. 

D 

Penny,  Herbert  Thomaa. 

A 

Pierce,  Frank  Bennevllle. 

D 

Percy,  David  Thomaa. 

•A 

Pierce,  Franklin  Williams. 

A 

Percy,  Frederick  Bosworth. 

A 

Pierce,  Gardner  Carpenter. 

A 

Percy,  George  Emery. 

B 

Pieree,  George  Jacob. 

D 

Perklna,  Anne  Elizabeth. 

A 

Pierce,  Helen  Frances. 

A 

Perklna,  Archie  Elmer. 

A 

Pieree,  Matthew  Vaasar. 

A 

Perklna,  Charles  Edwin. 

A 

Pierce,  WlUard  Henry. 

D 

Perklna,  Eben  Meade. 

A 

Pleraon,  Henry  Walter. 

A 

Perklna,  Edward  Augnstua. 

A 

Pigeon,  Jamea  Cogswell  Duma- 

A 

Perklna,  Henry  Phelps,  Jr. 

reaque. 

A 

Perkins,  Nathaniel  Royal. 

A 

Pike,  Forrest  Wiley. 

A 

Perkins,  Stella  Manning. 

A 

Pike,  Lucy  Johnson. 

A 

Perkins,  Thomas  Lyman. 

D 

Pilgrim,  Maurice  Flschor. 

A 

Perkins,  Wealey  Bennor. 

D 

Pilling,  Simeon  Orison. 

A 

Pero,  Joseph  Thomaa. 

D 

Plllsbury,  Ernest  Dean. 

A 

Perrins,  John. 

D 

PilUbury,  Frederick  Alnsworth. 

A 

Perrlns,  William  Arthur. 

A 

Plllsbury,  George  Harlin. 

D 

Perley,  Roscoe  Damon. 

D 

Plllsbury,  Warren  Wilbur. 

A 

Perry,  Arthur  Pedro. 

B 

Pink  ham,  Arthur  Olarance. 

D 

Perry,  Arthur  Reed. 

A 

Plnkham,  George  Edwin. 

D 

Perry,  Charles  Freeman. 

A 

Plnkham,  Joaeph  Gumey. 

A 

Perry,  Charles  Homer. 

A 

Piper,  Frank. 

A 

Perry,  Eben  Greeley. 

D 

Piper,  Fred  Smith. 

A 

Perry,  Edward  William. 

A 

Pirlot,  Jnllua  Adrian. 

A 

Perry,  Frederic  Davis. 

A 

Pitcher,  Herbert  Frank. 

A 

Perry,  George  Lewis. 

A 

Pitcher,  Samuel. 

D 

Perry,  Henry  Joseph. 

A 

Pitkin,  Leonard  Fox. 

A 

Perry,  Herbert  Bralnerd. 

A 

Pitman,  Benjamin  Fosdlck. 

0 

Perry,  Joseph  Frank. 

A 

Pitt,  Thomas  Smith. 

A 

Perry,  Martha. 

D 

Pitta,  J6a5  Carios  da  Bllva. 

D 

Peteraen,  Alfred  Charles  Nicholaa. 

A 

Plxley,  Elbridge  Simpson. 

A 

Petersen,  Henrik  Georg. 

A 

Piatt,  Belle  Joanna. 

A 

Peterson,  Charles  Augustus  Bur- 

A 

Plimpton,  Lewis  Henry. 

ton. 

A 

Plummer,  Edward  Marwlck. 

A 

Petit,  Alphonse  Hubert. 

C 

Plummer,  Frank  Went  worth. 

D 

Pettee,  John  Harris. 

D 

Plummer,  Frederic  Howard. 

A 

Pfaff,  Franx   Ludwig   Frledrlch 

D 

Plummer,  Francis  Joseph. 

Ernst. 

0 

Plummer,  Henry  Lincoln. 

D. 

Pfarre,  Edward  Robert. 

A 

Plummer,  Julia  Morton. 

B 

PfefPerkorn,  Charlea  Hermann. 

D 

Plummer,  Paul. 

A 

Pfefferkom,  Ferdinand  Carl  Lad. 

A 

Plunkett,  Francis  Charlea. 

wig. 

A 

Plnnkett,  John  Lawrenee. 

B 

Pfeiffer,  Jena  Panlus  Immanoel. 

A 

Polrler,  Emlle. 

B 

.  Phelpa,  James  Richardson. 

E 

Poltraa,  Joaeph  Franeola  Zavler. 

•Deoeaaed. 
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A  Pollock,  Lewit  Lawrence. 

A  Pomeral,  Chmrlee  Mariui. 

A  Pomeroy,  Hiram  Sterling. 

A  Pomeroy,  Stephen  Franklin. 

A  Pomeroy,  William  Henry. 

D  Pond,  Eleanor  Dorcas. 

A  Pool,  Charles  Bret. 

A  Poole,  George  Fred. 

A  Pope,  Frank  Fletcher. 

A  Pope,  Irvine  Clarendon. 

A  Porter,  Charles  Allen. 

A  Porter,  Charles  Buroham. 

C  Porter,  Charles  Ilsley. 

A  Porter,  Francena  Elizabeth. 

A  Porter,  Francis  Edward. 

D  Porter,  Herbert  Kent. 

A  Porter,  Laura  Maxwell. 

A  Porter,  Omer  Pillsbury. 

D  Porter,  William  James. 

A  Post,  Abner. 

A  Pothler,  Joseph  Charlea. 

D  Potter,  Frances  Wason. 

A  Potter,  La  Forrest. 

D  Potter,  Lester  Forest. 

A  Potter,  William  Gage. 

A  Potts,  Joseph  Henry. 

A  Pouiin,  Damase  Mark. 

D  Pound,  John  C. 

D  Powell,  Jonathan  Rider,  Jr. 

D  Powell,  Lefferts  Morrell. 

A  Powers,  Abner  Howard. 

A  Powers,  Edward  Joseph. 

A  Pratt,  Calvin. 

A  Pratt,  Charles  Albert. 

A  Pratt,  Charles  Augustus. 

A  Pratt,  Charles  Sumner. 

B  Pratt,  Edwin  Alton. 

D  Pratt,  John  Edward. 

A  Pratt,  John  Frank. 

A  Pratt,  John  Washburn. 

A  Pratt,  Joseph  Chester. 

B  Pratt,  Samuel  Barker. 

B  Pratt,  Thomas  Choate. 

A  Preble,  Wallace. 

D  Pr^fontalne,  Louis  Aur^le. 

A  Prentiss,  Harold  Townsend. 

A  Prentiss,  Henry  Conant. 

A  Presbrey,  Silas  Dean. 

A  Prescott,  Charles  Dudley. 

D  Prescott,  Boyal  Blood. 

A  Prescott,  William  Herbert. 

D  Preston,  James  Louts. 

D  Price,  Walter  Herbert. 

A  Primeau,  Narcisse  Arthur. 

A  Prince,  Morton  Henry. 

A  Prlndle,  Charles  Henry. 

A  Prior,  Charles  Edwin. 

D  Prior,  James  Edward. 


D  Prisco,  Nicola. 

A  Procter,  Percy  Clement. 

A  Procter,  Thomas  Walter. 

A  Proctor,  Francis  Ingersoil. 

B  Proctor,  Hannah  Maria. 

D  Proctor,  John  Donald. 

E  Proctor,  Joseph  Whipple. 

A  Proulz,  Jean  Thomas  Phillas. 

A  Prouty,  Albert  Henry. 

C  Provan,  JEtobert. 

D  Pnlslfer,  Thomas  Benton. 

A  Purcell,  Thomas  Aquinas. 

A  Pntnam,  Charles  Pickering. 

D  Pntnam,  Charles  Russell  Lowell. 

C  Pntnam,  Charles  Willis. 

A  Pntnam,  James  Jackson. 

A  Pntnam,  Joseph  Morrill. 

A  Pntnam,  Mary  Parks. 

A  Pntnam,  Thomas  Joy. 

A  Pntnam,  Willard  Abram. 

A  Qua,  Lester  Robert. 

A  Quackenboss  Alexander. 

A  Qulmby,  Samuel  Foster. 

A  Qulmby,  Sumner  Ferdinand. 

A  Quinby,  Hosea  Mason. 

A  Qnincy,  Henry  Parker. 

D  QulnUn,  Henry  Francis. 

C  Qulnn,  James  Ambrose. 

A  Quint,  Norman  Perkins. 

A*  Rabethge,  Charles  Armand. 

A  Rablnovlch,  Helen. 

A  Race,  Gorton  Herbert. 

D  Racine,  Ernest  Ensibe. 

A  Raddin,  Frank  Blocker. 

D  Raddlff,  Sue. 

A  Rand,  John  Prentice. 

A  Rand,  John  WUliam. 

A  Rand,  Nehemlah  Wheeler. 

A  Rand,  Richard  Baxter. 

D  Randall,  Arthur  Theodore. 

B  Randall,  Charles  H. 

A  Randall,  Charles  Lawrence. 

D  Randall,  Clifford  Waloott. 

A  Randall,  Francis  Drew. 

A  Randell,  Leo. 

B  Randell,  Otis  Gray. 

A  Rankin,  Thomas  David. 

D  Ranks,  Walter  Hildreth. 

A  Ranney,  Archibald. 

O  Ransom,  Nathaniel  Morton. 

B  Rappoport,  Abraham. 

A  Rawson,  Charles. 

A  Rawson,  George  Wallace. 

C  Ray,  John  Edward. 

D  Raymond,  Charles  Nevier. 

A  Raymond,  Richard  Michael. 

D  Raynes,  Myrton  Berry. 

A  Read,  Robert  McLellan. 


1898.] 


PUBLIC  DOCUMENT  — No.  56. 


49 


Official  List  of  FtacUtitmera  of  Medicine —  Continued. 


D 

BMtd,  WUUrd  Falton. 

D 

Beardeo,  TbomM  Frands. 

D 

Rawrdon,  Timothy  Joseph. 

D 

Baeord,  WelllDgton. 

D 

Baddy,  Joseph  Warren. 

A 

Redfeam,  Joseph. 

A 

Redmond,  James  William. 

D 

Redmond,  Thomas  Henry. 

A 

Reed,  Albert  Oharoh. 

A 

Beed,  Andrew  Fairfield. 

C 

Seed,  Asa  Plii|rree. 

A 

Beed,  Clara  Deborah  Whitman. 

A 

Beed,  Thomas  Oreenhalgh. 

A 

Beed,  Bobert  Gates. 

A 

Beed,  William  Oilman. 

B 

Beeder,  Albert. 

A 

Beeves,  Harriet  Blmlra. 

E 

Beld,  Francis  Walsh. 

A 

Beid,  Bobert  Alexander. 

A 

Bemlngton,  John  Alfred. 

S 

Bencnrrel,  Mannel  Bmlle. 

A 

Beynolds,  Edward. 

A 

Reynolds,  Henry  Vose. 

B 

Eteynolds,  Hiram  Oreamer. 

C 

Beynolds,  John  Phillips. 

D 

Rhodes,  Frank  Bdson. 

A 

Bhoads,  Oeorge. 

A 

Bice,  Albert  James. 

A 

Rice,  Albert  Raymond. 

D 

Rioe,  Alger  William. 

B 

Rioe,  Austin  Bradford. 

A 

Rloe,  Charles  Henry. 

A 

Rioe,  Frederick  Wlnslow. 

A 

Rice,  George. 

A 

Rioe,  George  Brackett. 

A 

Rice,  George  Le  Roy. 

A 

Rice,  Harry  Edwin. 

A 

Rloe,  Joseph  Marons. 

D 

Rioe,  Thomas. 

D 

Rice,  Walter  Henry. 

A 

Rich,  Frank  Urbanns. 

•A 

Rich,  Joshua  Bartlett. 

D 

Richard,  Alfred  Edonard. 

A 

Richard,  Maroel. 

A 

Richards,  Caroline  Maria. 

A 

Rlcharde,  George  Edwards. 

A 

Richards,  George  Lyman. 

D 

Richards,  James  Forsalth. 

A 

Richards,  William. 

A 

Richardson,  Anna  Gove. 

A 

Richardson,  Benjamin  Franklin. 

A 

Richardson,  Edward  Blake. 

A 

Richardson,  Emily  Metoalf. 

A 

Richardson,  Frank  Chase. 

A 

Richardson,  Mark  Wyman. 

A 

Richardson,  Maurice  Howe. 

A 

Richardson,  William  Lambert. 

A 

Richardson,  William  Shedd. 

A  Richmond,  Ernest  Dalton. 

D  Richmond,  Lanristou  Amaslah. 

B  Richmond,  Mary  Lovejoy. 

D  Richmond,  Simon. 

A  Bicker,  Charles  Henry. 

A  Rlcketson,  Arthur. 

D  Ridley,  John  William. 

D  Riley,  Elizabeth  Angela. 

A  Riley,  John  Henry. 

A  Riley,  Thomas. 

A  Ring,  Allen  MoU. 

D  Ring,  Arthur  Hallam. 

B  Blopelle,  Alexander  Joseph. 

A  Btpley,  Frederick  Jerome. 

A  Blpley,  William  King. 

D  Bitter,  Henry. 

C  Blx,  Frank  Reader. 

D  Roach,  George  Ernest. 

A  Robblns,  Elliott  Daniel. 

D  Robblns,  Elmer  Eisworth. 

A  Robblns,  Fred  €Kbson. 

D  Robblns,  Fred  McAuslan. 

D  Robblns,  Frederick  Carver. 

A  Robblns,  James  Henry. 

B  Robert,  Albert  Napoleon. 

E  Robert,  George  Clovis. 

A  Roberts,  Dolphin  Pemanders. 

D  RoberU,  Frederick  Alpha. 

A  Roberts,  George  Kerr. 

A  Roberts,  Henry  Ambrose. 

A  Roberts,  Isaac  Lincoln. 

A  Roberts,  Linneus  Alton. 

A  Roberts,  Oscar  Samuel. 

A  BoberU,  Oscar  Waldo. 

A  Roberts,  Osmon  Osmore. 

A  Robertson,  James  Donglae. 

0  Robey,  William  Henry,  Jr. 

A  Roble,  Walter  Franklin. 

A  Robinson,  Albert  Brown. 

A  Robinson,  Alexander  Lincoln. 

D  Robinson,  Arthur  Thayer. 

D  Robinson,  Ernest  Franklin. 

A  Robinson,  Ernest  Frederick. 

A  Robinson,  Florence  Nightingale. 

D  Robinson,  Francis  Arnold. 

D  Robinson,  Fred  Hllyard. 

A  Robinson,  Oilman  Parker. 

A  Robinson,  Jonathan  Henry. 

A  Robinson,  Joseph  Henry. 

A  Robinson,  Lucy  Morton. 

D  Robinson,  Mary  Emma  Bliss. 

B  BoMnson,  Millard  Lyman. 

A  Boblnson,  Thomas  Johns.   . 

•A  Boblnson,  Walter  Scott. 

A  Boblnson,  Wilhelmus  Bogart. 

A  Boblnson,  William  Henry. 

A  Boche,  Thomas  Francis. 

D  Boche,  Thomas  Francis. 
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A 

Roobette,  Loula  Victor. 

0 

Rassell,  Jnlia  Ann  Bray. 

D 

Boekafellow,  John  Cheater. 

0 

Rassell,  Bimon  James. 

D 

Rockwell,  Herbert  George. 

A 

Russell,  Trueman  Everett. 

A 

Rockwell,  John  Arnold. 

A 

Russell,  William  Henry. 

•A 

Roeth,  Adolph  GMton. 

D 

Russell,  Willis  Adams. 

B 

Roff,  Moeec. 

B 

Rust,  Charles  Manning. 

A 

Rogem,  Albert  Bdward. 

D 

Rust,  Frank  Lee  Drumroond. 

A 

Rogers,  Charles  Rnfns. 

D 

Ryan,  Dennis  Matthew. 

A 

Rogem,  Frank  Alvio. 

D 

Ryan,  John  Francis. 

A 

Rogers,  Orvllle  Forrest. 

A 

Ryan,  John  Lawrence. 

B 

Rogers,  Triton  Raphel. 

A 

Ryan,  Philip  Marcellus. 

A 

Rohrer,  Sofier  Rudolf. 

A 

Ryan,  William  John. 

A 

Rolfe,  WUliam  Alfred. 

A 

Ryder,  Godfrey. 

A 

Rollins,  Charlotte  Abbie. 

D 

Ryder,  James  William. 

A 

Rollins,  William  Herbert. 

A 

Sabine,  George  Krans. 

D 

Romel,  Trolano. 

A 

Backett,  Harry  Robert. 

C 

Ronayne,  David  Patrick. 

A 

Bafford,  Moses  Victor. 

B 

Root,  Alice  Lncinda. 

D 

Safford,  Wilber  Pray. 

B 

Root,  John  Reynolds. 

A 

Baltmarsh,  Seth. 

A 

Root,  Richmond  Barbonr. 

A 

Sampson,  Lottie  Emma. 

B 

Roscoe,  Tom. 

B 

Sampson,  Nellie. 

A 

Rose,  Daniel  Campbell. 

A 

Sanborn,  Edwin  Aaron. 

A 

Roseman,  Milton  Joseph. 

A 

Sanborn,  Emma  Mary  Bastnaan. 

D 

Ross,  Ellsworth  Frank. 

A 

Sanborn,  Frederick  James. 

D 

Ross,  Frank  Augnstas. 

0 

Sanborn,  John  Eastman. 

A 

Ross,  G«orge  Ivison. 

D 

Sanborn,  John  Wesley. 

D 

Ross,  Lydla. 

A 

Sanborn,  Joseph  Lander. 

D 

Ross,  Robert  Oswald. 

A 

Sanborn,  Kate. 

B 

Rosson,  Emma. 

A 

Sanborn,  Nathan  WilUrd. 

A 

Rotch,  Thomas  Morgan. 

A 

Sanborn,  Perley  Lewis. 

A 

Roth,  Edward. 

D 

Sanders,  Charles  Barton. 

D 

Rothfnchs,  Charles  Christian. 

B 

Sanders,  Edwin  Melvin. 

D 

Rothwell,  Charles  Robert. 

A 

Banders,  Orrsn  Bnmham. 

A 

Ronller,  Jacobnm  PhllHppe. 

A 

Sanders,  Orren  Strong. 

A 

Round,  Arthur  Morey. 

A 

Banders,  William  Bemhard. 

A 

Rourke,  Joseph  Bdward. 

A 

Sanderson,  James  Henry. 

A 

Ronthler,  Michael  Omer. 

D 

Sanderson,  Msry. 

A 

RoTlnsky,  Alexander. 

A 

Banford,  Edward. 

A 

Rowe,  Alice  Eliza. 

D 

Sanford,  Frank  Burton. 

A 

Rowe,  George  Howard  Malcolm. 

A 

Banpt,  Frank. 

C 

Rowen,  Henry  Stanislaus. 

D 

Sargent,  Albert  Alonzo. 

A 

Rowley,  William. 

A 

Sargent,  Ara  Nathaniel. 

A 

Roy,  James  McDonald. 

A 

Sargent,  Charles  Samuel. 

A 

Roy,  Joseph  Hormidas. 

C 

Sargent,  George  Amory. 

A 

Roy,  Lonls  Joseph. 

A 

Sargent,  George  Bancroft. 

A 

Roy,  Pramath  Nath. 

A 

Sargent,  Lorenzo  Dow. 

A 

Royal,  Herbert  Benjamin. 

A 

Sargent,  Orin  Shaw. 

A 

Roddick,  William  Henderson. 

A 

Saunders,  Ambrose  Courtis. 

A 

Ruggles,  Willard  0»man. 

♦D 

Savi^e,  John  James. 

A 

Rnnnells,  Andrew  Jackson. 

D 

Savage,  Ross  BUot. 

A  Ruppel,  Emil  Carl  Fraser. 

A  Rappel,  Myra  Daniel  Allen. 

C  Russegue,  Henry  Elmore. 

D  Russell,  Edward  Ervin. 

A  Russell,  Flora  Smith. 

A  Russell,  Frederick  William. 

A  Russell,  John  Henry. 

B  Russell,  John  Perkins. 


A  Bavard,  Alfred  Henry. 

A  Bavignac,  Arthur. 

C  Baville,  Sumner  Carruth. 

A  Bawln,  Charles  Dexter. 

A  Bawin,  Robert  Valentine. 

A  Sawtelle,  BeiOsmtn  Albert. 

A  Sawtelle,  George  Bassett. 

A  Bawtelle,  Henry  Winchester. 
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D 

Sawyer,  Alfred  Btanford. 

A 

Seymour,  Christopher. 

A 

A 

Seymour,  James  Dwight. 

A 

Sawyer,  Benjamin  Addison. 

A 

Seymour,  Susan  Pheland. 

D 

Sawyer,  Carleton. 

A 

Shackford,  Charles  Harrison. 

A 

Sawyer,  Oharlee  Milton. 

D 

Shanahan,  Edward  Joseph. 

D 

Sawyer,  Edward  Allen. 

A 

Shanahan,  John. 

A 

Sawyer,  SUha  LeRoy. 

D 

Shanahan,  Thomas  Joseph. 

B 

Sawyer,  Emily  Harriet. 

A 

Shannon,  Nat  Vaughn. 

A 

Sawyer,  Frank  Wade. 

A 

Shaplra,  Israel  Jarlus  EUhaf. 

•A 

Sawyer,  Frederick  Augnetae. 

A 

Shapleigh,  Alfred  Lindsay. 

A 

Sawyer,  Ilerbort  Honaton. 

A 

Sharp,  Walter  Nevln. 

B 

Sawyer,  Katie  Sarab. 

D 

Shatswell,  James  Arthur. 

A 

Sawyer,  Walter  Fairbanks. 

D 

Shattuck,  Albert  Milo. 

A 

Sawyer,  Wesley. 

A 

Shattock,  Charles  Harvey. 

A 

Sawyer,  WllHa  Herbert. 

D 

Shattuck,  Edwin  Chase. 

D 

Sayles,  Joseph  Borland. 

A 

Shattuck,  Frederick  Cheever. 

A 

Scales,  Edward  Payson. 

A 

Shattuck,  Geoi^e  Brune. 

D 

Scales,  Robert  Bass. 

A 

Shaw,  Albert  Joel. 

A 

Soannell,  Michael  Edward. 

A 

Shaw,  Arthur  John. 

A 

Schaake,  Frederick  Henry. 

B 

Shaw,  Charles  Albert. 

A 

Schiller,  Louis  Bdoaard. 

A 

Shaw,  Henry  Lyman. 

A 

Schneider,  Jacob  Philip. 

A 

Shaw,  James  Stott. 

D 

Schofteld,  Benjamin  Franklin. 

A 

Shaw,  John  Cook. 

D 

Schoonmaker,  Arthur  Irving. 

A 

Shaw,  John  Holbrook. 

C 

Scoboria,  Arthur  Oilmore. 

A 

Shaw,  John  Joseph. 

A 

Scofleld,  Walter. 

D 

Shaw,  John  Port. 

B 

Scott,  Charles  Wlnfield. 

A 

Shaw,  Sarah  Jane  Hutchinson. 

A 

Scott,  Cheater  Walter. 

D 

Shaw,  Thomas  Bond. 

A 

Scott,  Cyrus  Wallace. 

A 

Shaw,  Thomas  Pierpont. 

A 

Scott,  Gavin  Steel. 

D 

Shaw.  William  Hubbard. 

B 

Scolti,  Federlco. 

A 

Shay,  Thomas  McGulre. 

A 

Scribner,  Ernest  Varian. 

A 

Shea,  Daniel  Francis. 

A 

Scudder,  Charles  Locke. 

D 

Shea,  John  Joseph. 

A 

Seaman,  William. 

A 

Shea,  Thomas  Bernard. 

A 

Searle,  George  James. 

D 

Shea,  Peter  Owen. 

A 

Sears,  Eloise  Augusta. 

E 

Sheahan,  Joseph  Maurice. 

A 

Sears,  George  Gray. 

E 

Sheehan,  Martin  David. 

D 

Sears,  Harry  Edward. 

A 

Sheehan,  William  Joseph. 

C 

Sears,  Henry  Francis. 

A 

Bheehy,  William  Clinton. 

A 

Sears,  Henry  Thatcher. 

A 

Sheldon,  Chauncey  Cooley. 

A 

Seelye,  Hiram  Henry. 

A 

Shepard,  James  Almon. 

A 

Seelye,  Ralph  Holland. 

B 

Shepardson,  Oscar  Jerome. 

B 

Segool,  Hyman. 

C 

Shepherd,  Hovey  Learned. 

A 

Segar,  WUlard  Blossom. 

A 

Shepherd,  Susan  Symonds. 

A 

Belp,  Charles  Lewis. 

A 

Sheridan,  Oliver  Michael. 

D 

Selby,  John  Conlay. 

A 

Sherman,  Charles  Francis. 

A 

Selee,  Annie  Maud. 

A 

Sherman,  Frank  Morton. 

A 

Sellew,  Philip  Hamilton. 

B 

Sherman,  James  Henry, 

A 

Selling,  Leo  Milton. 

A 

A 

Selva,  Julius. 

A 

Sherman,  John. 

0 

Senay,  Joseph. 

A 

Sherman,  John  Howard. 

B 

Senter,  George  Eldredge. 

A 

Sherman,  Mary  Hastings. 

A 

Serijanian,  Tatioa  Kasbar. 

A 

Sherman,  Sarah  Eva. 

A 

Severance,  William  Lyman. 

A 

Sherman,  William  Sprague. 

A 

Severance,  William  Sidney. 

D 

Sherskefsky,  Cecllld  Lande. 

A 

Sewall,  John  Jasper. 

A 

Sherwln,  Aurelius  Calvin. 

D 

Sewny,  Ear6keen  Hekimian. 

E 

Sherwood,  Walter. 

D 

Seiton,  Jamea  Henry,  Jr. 

•  Dc-ci 

D 

easi'd. 

Sherwood.Dunn,  Berkeley. 

52 


REGISTRATION  IN  MEDICINE. 


[Jan. 


Official  List  of  Practitioners  of  Medicine  ^Continued, 


A  Shirley,  Allen  Lincoln. 

D  Sbiiler,  William  Henry. 

A  Shores,  Harvey  Towle. 

A  Shreve,  OcUvias  Barrall. 

D  SL^Hii,  Frederick  Cbarlee. 

O  Shurtleff,  Angaetine. 

A  Shnrtleff,  Bugene. 

A  Shnrtleff,  Frank  Atwood. 

A  Shnrtleff,  Fhed  Oazeanz. 

A  Shnrtleff,  George  Frederick. 

A  Shnrtleff,  Henry  Anstln. 

D  Shnrtleff,  James  Frederick. 

D  Shnrtleff,  Walter  Davie. 

A  Sibley,  Hartwell  Anguitns. 

A  Sidney,  Anstln  Wilbur. 

A  Si^ni,  John  Jacob. 

B  Sill,  John  Weliealey. 

A  Sllva,  Frandi  Pleroe. 

A  Simmons,  Olara  Congdon. 

A  Simmons,  William  Edmnnd. 

A  Slmonds    (nte    Nntter),    MarlUa 

Reed. 

A  Simpson,  Charles  Bdward. 

A  Simpson,  Edmund  S. 

A  Simpson,  George  Foster. 

A  Simpson,  James  Edwin. 

B  •  Simpson,  John  Thomas  Lionel. 

A  Simpson,  William  Langdon. 

B  Sims,  Charles  Hawkins. 

A  Sinclair,  Alexander  Donll. 

A  Sinclair,  William  Albert. 

A  Siskind,  Alexander  Louis. 

A  Sisson,  Bdward  Roteh. 

D  Skelton,  Grace  Evelyn. 

A  Skinner,  Bdward  Manning. 

A  Skinner,  John. 

A  Slattery,  John  Richard. 

A  Slayter,  John  Theodore  Harding. 

A  Slayton,  William  Taft. 

A  Sleeper,  Walter  Julian. 

D  Slettengren,  Oscar. 

O  Slocomb,  George  Albert. 

A  Small,  Herbert  Blwyn. 

A  Small,  John  Wesley. 

A  Small,  Whitmell  Pugh. 

D  Smalley,  Fred  Lyman. 

D  Smart,  Frank  Bverard. 

*A  Smith,  Andrew  Murray. 

A  Smith,  Arthur  Vincent. 

A  Smith,  Asa  Dennis. 

A  Smith,  Charles  John  James. 

A  Smith,  Charles  Morton. 

A  Smith,  Charles  Sherman. 

D  Smith,  Chiron  Waterville. 

A  Smith,  Daniel  Patrick. 

B  Hmlth,  David  Wiley. 

A  Smith,  Ella  Gertrude. 

A  Smltb,  Bzra  Algernon. 


D  Smith,  Frank  LlewellyB. 

A  Smith,  Frank  Simpaoa. 

A  Smith,  Franklin  Benjamin. 

C  Smith,  Fred  Btevene. 

A  Smith,  Frederick  Glazier. 

A  Smith,  G«orge  Herbert. 

A  Smith,  George  La  Breche. 

A  Smith,  Henry  Maroellna. 

A  Smith,  Herbert  Llewellyn. 

A  Smith,  Hermon  Joseph. 

A  Smith,  Hiram  Fred  Markley. 

A  Smith,  Homer  Alvan. 

D  Smith,  James  Gardner. 

D  Smith,  James  Jay. 

D  Smith,  Jeremiah  Raniet. 

A  Smith,  Jonathan  Jason. 

A  Smith,  Joseph  Heber. 

B  Smith ,  Julia  Ann  CrafU. 

A  Smith,  Lawrence  Sunsner. 

B  Smith,  Levi  Jasper. 

D  Smith,  Marshall  Bvana. 

A  Smith,  Mary  Almira. 

A  Smith,  Mnrdock  Campbell. 

D  Smith,  Peter  Matthew. 

A  Smith,  Sumner  Phinney. 

A  Smith,  Thomas  Burke. 

A  Smith,  Walter  Anson. 

C  Smith,  William  Lord. 

A  Smith,  Winfleld  Scott. 

A  Smith  wick,  John. 

C  Smithwick,  Maraena  Parker. 

A  Smyth,  Herbert  Edmund. 

A  Snow,  Asa  Vernon. 

D  Snow,  Henry  Curtis  Butler. 

A  Snyder,  Charles  Wight. 

B  Solomon,  James  Madlaon. 

B  Solomon,  Sarah  Angnata. 

B  Solomon,  William  Burr. 

A  Somers,  John  Bdward. 

A  Sopor,  Lyman  White. 

A  Sopher,  Cnrtie  Levi. 

C  Sosnoaki,  Philip. 

D  Soule,  Horace  John. 

*A  Soule,  Horatio  Spragne. 

B  Soule,  John  Albion. 

A  Soules,  Silas  Gheorge. 

D  Sonsa,  Jayme  Bmeato   ft*»*f-r 

D'E9a  e. 

A  Souther,  William  Towle. 

B  Southgate,  George  Alonso. 

A  Southgate,  Robert  William. 

A  Southwiek,  George  Blnaldo. 

A  Spalding,  Charles  Franklin. 

D  Spalding,  Fred  Maurice. 

D  Spalding,  Harry  Osgood. 

A  Spalding,  Henry  Edwin. 

B  Spalding,  Jacob  Franklin . 

A  Spalding,  Samnel  Hopkins. 
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A  Sparhawk,  Clement  Willie. 

A  Sparrow,  William  Bdward. 

*A  Bpanlding,  Charlee  Parker. 

F  Bpanlding,  Bbeneser  Farrlngton. 

«A  Bpanlding,  Milee. 

A  Bpear,  Bdmund  Doe. 

O  Spears,  George  William. 

B  Bpeneer,  Emily  Jone. 

A  Spencer,  Eeek  Edwin. 

C  Spencer,  Qeorge  Albert. 

A  Spencer,  George  Frederick  Allen. 

A  Spencer,  William  Warren  Conant. 

A  Spooner,  George  Robert. 

B  Spooner,  Henry  Garretteon. 

A  Spooner,  John  Winthrop. 

A  Spragne,  George  Percy. 

A  Sprague,  Pbebe  Ann. 

A  Spragne,  Rnfna  William . 

A  Spring,  Clarence  Walter. 

A  Springer,  Nathan  Ayer. 

A  Sqnier,  Angelo  Orin. 

A  St.  Clair,  Austin  Emery. 

A  St.  Dennie,  Joseph  Nelson. 

D  St .  George,  A  rchlbald . 

A  St.  George,  Norman. 

A  St.  Georges,  Wilfred  Mark. 

A  St.  Germain,  Joseph  Pierre. 

A  St.  Germain,  Valmore. 

A  St.  Jacques,  Joseph  Robert. 

A  Stackpole,  Frederick  Dabney. 

A  Stackpole,  George  Bdmund. 

A  Stacy,  Charles  Franklin. 

A  Stafford,  Frank  Dalmon. 

B  Btahl,  Alfred  Franz. 

A  Standlsh,  Miles. 

A  Stanley,  Charles  Sullivan. 

A  Stanley,  George  Henry. 

A  Stanley,  Josiah  Marsh. 

D  Stanley,  Leonard  Gove. 

D  Stanley,  Mark  Page. 

A  Stanton,  Jere  Bdmund. 

C  Stanton,  Thomas  Leo. 

A  Stapleton,  Richard  Henry. 

A  Starblrd,  Bdward  Perley. 

A  Starblrd,  Isaac  Warren. 

*A  SUrk,  Charles  Alvan. 

D  Stark,  Maurloe  Albert. 

D  Starkweather,  Charles  Robert. 

B  Starr,  Christopher  Hamlin. 

A  Steadman,  John  Abraham. 

A  Stearns,  Charlee  A. 

A  Steams,  Charles  Goddard. 

C  Steams,  Daniel  Waldo. 

A  Stearns,  George  Washington. 

A  Stearns,  Isaac  Holden. 

A  Stebbins,  George  Stanford. 

B  Stebbins,  Marion  Bowena  Hay- 
ward. 


A  Stedman,  Charles  BUery. 

A  Stedman,  George. 

A  Stedman,  Henry  Rust. 

A  Stedman,  James  Parker. 

A  Stedman,  Joseph. 

A  Stedman,  Joseph  Cyrus. 

A  Steele,  John  MeClary. 

A  Steere,  David  Roscoe. 

B  Steinberg,  Joseph. 

A  Stephens,  Bdward  Buckmineter. 

A  Stephenson,  Benjamin  Swift. 

B  Stephenson,  Milton  Blmer. 

A  Stephenson,  Nellls  Witter. 

B  Stepp,  Jacob,  Jr. 

B  Sterling,  Edwin. 

A  Stetson,  Clarence  Angustus. 

D  Stetson,  Frank  BUot. 

D  Stetson,  Frederick  Winslow. 

D  Stetson,  Halbert  Greenleaf . 

A  Stevens,  Andrew  Jaekaon. 

B  Stevens,  Charlee  Albert. 

A  Stevens,  Charles  Benjamin. 

A  Stevens,  Charles  Wlatar. 

A  Stevens,  Bdmund  Horace. 

*A  Stevens,  Frank  Dana  Switser. 

A  Stevens,  George  Beck  with. 

A  Stevens,  Harry  Laurence. 

A  Stevens,  Henry  Bnrt. 

A  Stevens,  James  Herbert. 

D  Stevens,  Osear  Howard. 

D  Stevens,  Ralph  Bmerson. 

D  Stevens,  Sara  Blmina. 

A  Stevens,  Beriah. 

A  Stevens,  William  Caldwell. 

A  Stevens,  William  Stanford. 

D  Stevenson,  Arthur  William. 

D  Stewart,  Abraham  Lincoln. 

A  Stewart,  Anne  Clark. 

A  Stewart,  James. 

A  Stewart,  James  Hope. 

C  Stewart,  Lincoln  A. 

A  Stlckney,  Alonzo  Lawrence. 

A  Stlckney,  Clifford  Webster. 

A  Stlckney,  Bdwin  Pangman. 

A  Stlckney,  George  Augustus* 

A  Stiles,  Charles  Wallace. 

A  Stllee,  Fred  Merritt. 

C  Stiles,  Herbert  Kendall. 

A  Still,  James  Thomas. 

D  StlUwell,  Benjamin  WaUon. 

A  Stilson,  WlUard  Charles. 

A  Stlnson,  John  Woodbury. 

F  Stocker,  Alfred  Augnstne. 

D  Stockwell,  Edgar  Washburn. 

D  Stockwell,  George  Norman. 

A  Stoddard,  Henry  Bradlsh. 

A  Stekes,  William  Royal. 

A  Stone,  Arthur  Kingsbury. 


*  Deceased. 
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A 

Btone,  Byroo. 

A 

Swan,  Oharlea  Lonla. 

A 

StOM,  ChariM  Blaelalr. 

A 

Swan,  Charles  Walter. 

A 

Btona,  BlU  <}ertnide. 

A 

Swan,  Henry  Storer. 

A 

BtfOoe,  FnDk  BUfworth. 

B 

Swan,  James  Oaleb. 

O 

Btone,  George  Arthur. 

A 

Swan,  Jesse  Johnson. 

A 

Btone,  Jemee  Savage. 

A 

Swan,  Roseoe  Wesley. 

A 

Btone,  Llnoola  Ripley. 

A 

Swan,  WiU  Howard. 

D 

Btone,  Moees  OomeHos. 

A 

Swan,  WiUiam  Donnlson. 

A 

Btone,  Waldo  Hodgee. 

A 

Swan,  William  BUery  Channlng. 

C 

Btone,  William  Newoomb. 

A 

Swaaey,  Bdward. 

B 

Stone,  Wolf. 

A 

A 

Btonr,  John. 

A 

Sweeney,  Hilary  Tucker. 

A 

Storer,  If  aleolm. 

A 

Sweet,  Oharlea  Frsdeiiek. 

0 

Story,  Ahrin  Franela. 

A 

Sweet,  Clara  Maria. 

D 

Story,  Helen  Lonlae. 

B 

Sweet,  RlUha  WUbor. 

A 

Btowe,  Wttlard  Henley. 

D 

Sweet,  Frederiek  Benonl. 

A 

Stowell,  Bdmnnd  Channlng. 

B 

Bweet,  Job. 

A 

Stowell,  Jaeob,  Jr. 

B 

Sweet,  Orrin  Prsaton. 

C 

Stowell,  Hand  Bvelyn. 

A 

Sweetalr,  Oharlea  Leelle. 

A 

Stowell,  Sarah  Baaaell. 

A 

Sweetaer,  Frederic  BUaworth. 

D 

Straw,  O'Nell  Wateoa  Bobinaon. 

A 

Bwett,  George  William. 

D 

Strayer,  Bdgar. 

A 

Swett,  Persy  Walter. 

A 

Street,  Charlee  Oitfroll. 

D 

Swift,  Frederic  Norman. 

A 

Street,  Jerome  Charlee. 

A 

Swift,  John  Baker. 

D 

Strong,  Oharlea  Howard. 

A 

Swift,  Lawrenoe  Chew. 

B 

Strong,  Frederiek  Flnoh. 

A 

Bwift,  Robert. 

D 

Strong,  Lawnnee  Wataon. 

A 

Swift,  William  Nye. 

A 

Btrong,  Thomaa  If  orria. 

D 

Swope,  Dalva  Hamit. 

A 

Btnart,  Frederick  William. 

A 

Sylvester,  Stephen  Alden. 

A 

Stnart,  Jamee  Henry. 

A 

Sylvester,  William  Hillman. 

D 

Stabbf,  Frank  Raymond. 

A 

By  Ma,  Manuel  Vletorlno. 

A 

Stnrgla,  Rnieell. 

A 

Symonds,  Benjamin  Ropes. 

D   , 

Bturgla,  Walter  Horatio  Wake- 

A 

Synan,  WUliam  Edward. 

man. 

D 

Taft,  Albert  Atherton. 

A 

Stnrtevant,  Oharlea. 

A 

Taft,  Mary  Florenee. 

A 

Stnteon,  William  Peekham. 

A 

Talbot,  George  Henry. 

D 

Styles,  Myron  Franeia. 

A 

Talbot,  larael  Tiadale. 

A 

Snffa,  Oeorge  Alton. 

A 

Ttilbot,  Winthrop  TIsdale. 

A 

SnUivan,  Daniel  Henry. 

A 

Talhnan,  Angnatns  UtUefield. 

D 

SnlUvan,  Daniel  Thomaa. 

B 

TktUman,  WlUlam  Cyprian. 

D 

SnUivan,  Franeia  Angnitns. 

D 

Ttimlnoslan,  Tlmothena. 

A 

Sullivan,  Jamea  Franeia. 

A 

Tanner,  John  Alexander. 

A 

Bnllivan,  Jamea  Franeia. 

A 

TarbeU,  George  Groeveoor. 

A 

BnlHvan,  Jamea  Stephen. 

A 

Taaker,  Frank  Bdwin. 

A 

Bnllivan,  Jamea  Stephen. 

A 

Taaa^,  Joaepb  Chrysanthe  Bd. 

B 

Bnllivan,  John  Frands. 

ward. 

A 

Bnllivan,  John  Henry. 

A 

Tatum,  Rivea. 

A 

Bnllivan,  John  Langdon. 

A 

Taylor-Cole,  Anna  Bessie. 

A 

Bnllivan,  John  Thomas. 

A 

Taylor,  Charlee  Warren. 

D 

Snllivan,  John  Thomaa,  Jr. 

A 

Taylor,  Bdward  WyUye. 

A 

SnUivan,  If  iehael  Franeia. 

A 

Ttiylor,  Bather  Woodman. 

A 

SnUlvan,  William  Joseph. 

A 

Taytor,  Frederic  Weeton. 

A 

Snomer,  Allen  Melanethon. 

A 

Taylor,  Oeorge  Lyman. 

A 

Snter,  WlUlam  Norwood. 

B 

Taylor,  Henry. 

A 

Bntherland,  John  Preeton. 

A 

Ttiylor,  Jobal  George. 

D 

Swain,  Howard  Townaend. 

D 

Taylor,  SteUa  Mary. 

A 

Swain,  Mary  Ll»ie. 

A 

Temple,  FrankUn  Btnart. 

D 

Swain,  Oliver  Aldea  Tlnkham. 

A 

Temple,  Hiram. 
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A 

Temple,  WlHUm  FnuikliD. 

A 

Thnrlow,  John  Howard. 

A 

Ten  Broeek,  BUmton  Jeoob. 

A 

Thnraton,  Bnfna  Leander. 

A 

Tenney,  BeDjamio. 

A 

TIbbetta,  Jamea  Thomaa. 

D 

Tenney,  Blmer  Seth. 

A 

Tlemey,  Bdward  Howran. 

A 

Tenaey,  John  Aitbar. 

A 

Tlern^y,  Marttn  Henry. 

0 

Tenoey,  Wllliun  Northend. 

A 

Tl^,  Frederiek. 

D 

TAteftUf  ThoniM. 

A 

TUden,  Frank  Blmer. 

B 

Tb*yer,  Obarlee  NethaDlel. 

A 

TUton,  Bdward  Jamea. 

A 

Theyer,  Oharlet  Paine. 

A 

TUton,  Frank  Herbert. 

A 

Tbayer»  Daniel  SUeworth. 

A 

Tllton,  Joalah  Odin. 

A 

Thayer,  Vagene. 

A 

Tllton,  Letltla  Marie. 

A 

Thayer,  Fred  Lyman. 

A 

Tbnmlna,  Pntrick  Jopeph. 

A 

Thayer,  George  Dlekineon. 

F 

Tingley,  Benjamin  Wilaon. 

A 

Thayer,  Henri  RIedelle. 

A 

Tinker,  Martin  Bnel. 

A 

Thayer,  Samoel  Ohaee. 

A 

Tinkham,  Granyille  Wilaon. 

A 

Thayer,  Bamnel  Bsra. 

A 

TIrreU,  Vinaon  Meader. 

B 

Thayer,  Waahlngton  Irving. 

A 

Titeomb,  George  Bngene. 

A 

Thayer,  William  Sydney. 

D 

Tobey,  Carter  MoVlne. 

A 

Therrien,  Bdward  Joeeph. 

A 

Toboy,  George  Lorlog. 

B 

Tberrien,  John. 

A 

Tob^,  Walter  Henry. 

A 

ThIaeeU,  Joeeph  Abbott. 

A 

ToMn,  Jamea  Heniy. 

B 

Thomaa,  Adelida  Annabel. 

A 

Tolmaa,  Jnlla. 

A 

Thomae,  Oarollne  Louiee. 

A 

Tompklna,  Albert  Henry. 

A 

Thomaa,  Charlea  Holt. 

A 

Toomey,  John  Peter. 

A 

Thomaa,  Flavel  Shortleff. 

A 

Toomey,  Thomaa  Patriek. 

A 

Thomaa,  George  Franola. 

D 

Toothaker,  Horace  Bdward. 

0 

Thomaa,  George  Henry. 

D 

Torrey,  John  Paine. 

A 

Thomaa,  John  Jenka. 

A 

Torrey,  Noah. 

D 

Thomea,  John  Blanehard. 

A 

Torrey,  Bamnel  WIlHam. 

D 

Thompeon,  Arthur  Perelyal. 

A 

Tower,  Charlea  Batee. 

D 

Thompaon,  Charlea  Arthur. 

A 

Tower,  Frederiek  Bnaaell. 

A 

Thompeon,  Charlea  Marah. 

A 

Tower,  George  Angnatna. 

A 

Thompaon,  Charlea  Oaear. 

D 

Towle,  Benjamin  Newell. 

A 

Thompaon,  Bben. 

D 

Towie,  Chariea  Bdward. 

A 

Thompaon,  Bdward  Charlea. 

A 

Towle,  Fred  Beaten. 

D 

Thompaon,  Bdward  Henry. 

A 

Towie,  Harvey  Parker. 

A 

Thompaon,  Frederiek  Henry. 

A 

Towle,  Henry  Charlea. 

A 

Thompaon,  George  Bben. 

•A 

Towle,  Bamnel  Knapp. 

0 

Thompeon,  Harry  John. 

B 

Towne,  Charlea  Jefferaon. 

A 

Thompaon,  Jamea  Gllleaple. 

B 

Towne,  WUllam  Alexander. 

B 

Thompaon,  John  Bniton. 

A 

Townaend,  Charlea  Wendell. 

A 

Thompaon,  John  Henry. 

•A 

Townaend,  George  Jamea. 

A 

Thompaon,  John  Joaeph. 

O 

Townaend,  WilUa  Merrlek. 

A 

Thompaon,  John  MoQoaid. 

•A 

Traey,  Albert  Franela. 

B 

Thompaon,  Marahall  Blery. 

B 

Tiaoy,  Chrlalopber  Colnmbna. 

A 

Thompaon,  Biehard  Joeeph. 

A 

Trioy,  Bdward  Aloyaine. 

A 

Thoroaon,  George  Franela. 

A 

Traey,  Thomaa  Heniy. 

•A 

Thomaon,  George  Newton. 

A 

Trafton,  Alonso  Gardiner. 

A 

Thomdike,  Angnatna. 

D 

Tnlnor,  John  Brett. 

A 

Thomdike,  Paul. 

A 

Tranfi«lia,  Gabriele. 

A 

Thornton,  Jamea  Brown. 

A 

Traver.  Bdward  Claranee. 

B 

Thornton,  William. 

0 

Traanor,  John  Peter. 

B 

Thorpe,  Benjamin  Franklin. 

A 

Treeartln,  David  Mnnaon. 

A 

Thorpe,  Bdward  Blephalet. 

A 

Trembley,  Dantel  Glbbe. 

B 

Thnmin,  Bamnel. 

D 

TraelUan,  Florence  Harvey. 

A 

Thaot,  John  Vlnoent. 

D 

Tripp,  George  AlMon. 

A 

Thorber,  Madiaon  Templeton. 

A 

Trow,  Comelioa  Gllman. 

B 

Thnrlow,  Bdgar  Theodore. 

A 

Trow,  William  Marahall. 
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A 

Trowbridge,  Edward  Henry. 

A 

Vamey,  Fred  Blbridge. 

A 

Tradeau,  Wilfrid. 

A 

Vaoghan,  Charles  Everett. 

A 

Tradel,  Jacqnee  Joseph. 

A 

Vaughan,  Jonas  Hobart. 

A 

Troe,  Herbert  Oegood. 

A 

Vermilye,  Oscar  Eugene. 

D 

Tme,  Richard  Smith. 

A 

Vermyne,  Jan  Joseph  Bastlanus. 

A 

Troeman,  Harmon  Silas. 

A 

Vemor,  Ismael. 

A 

Tmeworthy,  Edwin  Weston. 

A 

Vickery,  Herman  Frank. 

D 

Tmslow,  Walter. 

A 

Vickery,  Lucia  Florence. 

B 

Tuck,  Lucy  Wadsworth. 

A 

Vletor,  Agnes  Caedlia. 

A 

Tneker,  Edward  Tobey. 

D 

Vigeant,  Joseph  Edward. 

A 

Tucker,  Samoel  Chase. 

D 

Viger,  Joseph  Edmund  AvUa. 

A 

Tucker,  William  Emerson. 

A 

Vlles,  Clarence  Albertus. 

A 

Tucker,  Willis  Leroy. 

A 

Vinal,  Frank  Thomas. 

A 

Tolly,  Edward  Joseph. 

E 

Vinal,  Harry  Gardner. 

A 

Tapper,  Augustus  Madanchlan. 

A 

Vincent,  Philip. 

C 

Tapper,  John  Darrow. 

B 

Viney,  William  Henry. 

A 

Turner,  Augustus  Walter. 

A 

Virgin,  Franklin  Pierce. 

D 

Turner,  Charles  Haverly. 

A 

Vogel,  Frederick  William. 

A 

Turner,  Maurice,  Worcester. 

A 

Von  Gottoehalk,  William. 

A 

Tattle,  Albert  Henry. 

A 

Vose,  Albert  Churchill. 

A 

Tuttle,  Frances  Caroline. 

D 

Vose,  Robert  Henry. 

A 

Tuttle,  George  Herman. 

D 

Voss,  John  William. 

A 

Tuttle,  George  Thomas. 

B 

Wade,  George  Washington. 

A 

Tuttle,  Karl  Rand. 

A 

Wadsworth,  Oliver  Fairfield. 

•A 

Tuttle,  Lyman  Mower. 

A 

Wadsworth,  Peleg. 

A 

Twitchell,  Edward  Thayer. 

B 

Wagner,  David. 

A 

Twitchell,  George  Pierce. 

D 

Wait,  Sheridan  Paul. 

A 

Twombley,  Edward  Lambert. 

A 

Waite,  Clarence  Howard. 

A 

Tygeeson,  Alfred. 

A 

Waite,  Edwin  Everett. 

A 

Tyler,  Albert  Mason. 

A 

Waite,  Lorenzo.  . 

A 

Tyler,  John  Bennett. 

A 

Wakefield,  Albert  Tolman. 

A 

Tyler,  Waldo  Henry. 

B 

Wakefield,  Joaiah  Judaon. 

A 

Underbill,  Charles  Dudley. 

D 

Walcott,  Henry  Joel,  Jr. 

E 

Underbill,  George  Herbert. 

A 

Walcott,  Henry  Pickering. 

A 

Underwood,  David  Gleason. 

B 

Wales,  Edward  Clarence. 

D 

Underwood,  Francis  Andrew. 

A 

Walker,  Alexander  Taylor. 

A 

Underwood,  George  Baker. 

A 

Walker,  Augustus  Chapman. 

A 

Underwood,  George  Latham. 

A 

Walker,  Frank  Clifford. 

D 

Upham,  Emily  Clark. 

B 

Walker,  Gustavus  Freedom. 

D 

Upton,  Charles  Louis. 

A 

Walker,  James  Taylor. 

A 

Urich,  John  Henry. 

A 

Walker,  James  William. 

0 

Uria,  John  Francis. 

A 

Walker,  Thomas  Jackson. 

A 

Urquhart,  John  Edwin. 

A 

Walker.  William. 

A 

Utley,  Edward  Roswell. 

D 

Walker,  William  Pomp. 

A 

Utley,  James. 

C 

Walkley,  William  Samuel. 

A 

Utley,  Maurice  Howell. 

A 

Wallace,  Frank  Huron. 

A 

Valentine,  Henry  Charles. 

A 

Waller,  Thomas  Gllmore. 

A 

Van  Allen,  Harvey  Ward. 

D 

Walsh,  Charles  Francis  Adams. 

B 

Van  Alstyne,  Seymour  March. 

A 

Walsh,  Charles  Joeeph. 

B 

•Van  Magness,  Benjamin. 

A 

Walsh,  Edmund. 

D 

Van  Marter,  Le  Roy  John. 

A 

Walsh,  Frank  Wlnfleld. 

A 

Van  Pelt,  Gertrude  Wyckoff. 

A 

Walsh,  Peter  Du^tan. 

D 

Van  Rensselaer,  Henry  Renssel- 

A 

Walton,  George  Lincoln. 

aer. 

D 

Walton,  William  Joseph. 

D 

Van  Winkle,  Peter. 

A 

Ward,  George  Otis. 

D 

Vance,  Michael  E. 

A 

Ward,  RoUin  Clayton. 

A 

Vander  Burgh,  David  Williams. 

A 

Wardwell,  Pereival  Goodwin. 

A 

Vamey,  Edith  Charles. 

A 

Ware,  William  Goodrich. 
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A  Wares,  Abel. 

A  Warner,  Carmillot  Tarten. 

D  Warner,  Charles  Norton. 

A  Warner,  Emerson. 

A  Warner,  Frederick  Aagostus. 

A  Warner,  Denry. 

B  Warner,  Thomas  Jefferson. 

B  Warren,  Edwin  Bmltb. 

A  Warren,  Ernest  Lelghton. 

A  Warren,  Frank  Randall. 

A  Warren,  Herbert. 

A  Warren,  Hobart  Endicoti. 

A  Warren,  John  Collins. 

A  Warren,  John  Kelso. 

A  Warren,  Orin. 

D  Warren,  William  Barnard. 

B  Warren,  William  Marvin. 

A  Warren,  William  Thomas. 

A  Warwick,  James. 

A  Washburn,  Elliott. 

D  Washburn,  Frederic  Augustus. 

A  Washburn,  George  Hamlin. 

A  Waterman,  Thomas. 

B  Waters,  Hamuel  William. 

D  Watkeys,  Frederick  William. 

B  Watkins,  Charles  Edward. 

A  Watkins,  Robert  Lincoln. 

D  Watkins,  Royal  Philip. 

0  Watson,  Francis  Sedgewlck. 

B  Watson,  Fred  William. 

A  Watson,  George  Honry. 

A  Watson,  James  Maurice. 

D  Watson,  Walter  Lin  wood. 

A  Watson,  William  Purkls. 

A  Watters,  William. 

A  Wattles-Faunce,  Mary  Ann. 

D  Watts,  Harry  Adelbert. 

A  Watts,  Henry  Fowler  Rsnsford. 

D  Weaver.  George  Albert. 

A  Webb.  Mary  Elizabeth. 

A  Webb,  Melville  Emerson. 

D  Webb,  Walter  James. 

A  Webber,  Alonzo  Carter. 

A  Webber,  Amos  PaterKon. 

A  Webber,  Frank  Orland. 

O  Webber,  Frederick  Ward. 

•A  Webber,  George  Clark. 

A  Webber,  George  Franklin. 

D  Webber,  Henry  Allen. 

A  Webber,  Horace  Green. 

A  Webber,  Samuel  Gilbert. 

A  Webster,  George  Arthur. 

A  Webster,  Helen  Buker  WorthhiK 

A  Webster,  Jonathan  Edwards. 

A  Webster,  Joseph  Rows. 

D  Weed,  George  Franklin. 

A  Weeks,  Charles  Tupper. 

A  Weeks,  Joshua  Franklin. 


D 
D 

•A 
A 
A 
A 
A 

•A 
A 
A 
A 
F 

•A 
D 
B 
A 
A 
D 
A 
C 
D 
B 
A 
A 
D 
D 
A 
A 
A 
D 
B 
A 
A 
A 
A 
C 
C 
A 
D 
A 
A 

*\ 
A 
B 
D 
A 
A 
A 
D 
A 
A 
A 
A 
A 
A 
A 
A 
A 


'Weeks,  William  Joshoa. 
Weidner,  Calvin. 
Well,  Frank  Edward. 
Welnerovltoh,  Nochine. 
Welnstein,  Isaac. 
Weir,  Frank  Le  Sleur. 
Welser,  Walter  Rupert. 
Welch,  Edward  Augustus. 
Welch,  Edward  John. 
Welch,  John  Frederick. 
Weller,  Franels  Joseph. 
Wellington,  James  Lloyd. 
Wellington,  William  Williamson. 
Wells,  David  Washburn. 
Wells,  Edward  Frederic. 
Wells,  Frank. 
Wells,  James  Lee. 
Wells,  John  Milton. 
Wentworth,  Arthur  Howard. 
Wentworth,  Caroline  Young. 
Wentworth,  Harry  Wilder. 
Wentworth,  Horace. 
Wentworth,  Jacob  Brackett. 
Wentworth,  Walter  Henry. 
Wentworth,  William  Ezekiel. 
Wentworth,  William  Parish. 
Wentworth,  WUIinm  Warren. 
Werner,  Anders  Christen. 
Werner,  Julius  Domlolck. 
Wescott,  William  Henry. 
Wesley,  Charles  Main. 
Wesley,  John  Lyman. 
Wesley,  Barah  Jane. 
Wesselhoeft,  Conrad. 
Wesselhoeft,  Walter. 
Wesselboeft,  William  Fessenden. 
Wesselhoeft,  William  Palmer. 
West,  Benjamin  Hnssey. 
West,  Bertha  Helen. 
West,  Edward  Graefl. 
West,  George  Leon. 
West,  George  Webb. 
West,  Henry  Daniels. 
West,  Pliny  Hume. 
Westall,  John. 
Westergren,  Frances  Clarke. 
Weston,  George  Dake. 
Weston,  Isabel  Gray. 
Westwood,  Mabel  Inez. 
Wetherbee,  Angeline  Giles. 
Wether  bee,  Roswell. 
Wetherbee,  Sarah  Luoretla. 
Wetherell,  Arthur  Bryant. 
Whalley,  Thompson. 
Wheatley,  Frank  George. 
Wheeler,  Alfred  Augustus. 
Wheeler,  Charles  Augu«tui<. 
Wheeler,  Charles  Douglas. 
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A 

Wheeler,  Edward  Reed. 

A 

D 

Wheeler,  Emma  Bammond. 

A 

A 

Wheeler,  Harry  Deveraaz.                i 

C 

D 

Wheeler,  James  Hudson. 

B 

A 

Wheeler,  Leonard.                              ' 

A 

A 

Wheeler,  Morris  Plnmer. 

A 

•A 

Wheeler,  William  Goodnough. 

A 

0 

Whipple,  Albert  Lawrence.              : 

A 

A 

Whipple,  Farrington  Haaham. 

A 

C 

Whipple,  Frank  Lewis.                       i 

A 

A 

Whision,  Edward  Andem. 

A 

A 

Whitaker,  Clarence  Wilder. 

D 

A 

Whitcombe,  Charles  Reed. 

•  B 

0 

Vrhlte,  Charles  James. 

A 

A 

White,  Charles  Warren. 

A 

A 

While,  Edward  Forest. 

B 

C 

White,  Emory  Lincoln.  '                   1 

D 

D 

White,  Everett. 

A 

D 

White,  Fran  kiln  Warren. 

B 

A 

White,  George  Edwin. 

A 

D 

White,  Henry  George. 

C 

A 

W  hlte,  Herbert  Warren .                    ' 

A 

A 

White,  Horace  Carr.                            1 

B 

A 

White,  James  Clarke. 

0 

D* 

White,  Jonathan  Hutchings. 

A 

A 

White,  Leon  Edward. 

A 

A 

White,  Leonard  Darling. 

A 

A 

White.  Levi. 

A 

A 

White,  Robert. 

C 

A 

White,  Walter  Henry. 

D 

A 

White,  William  Allen. 

A 

D 

Whitehead,  Eugenia. 

A 

D 

Whitehead,  WiUeti  William 

D 

A 

Whltehlll,  George  Edward. 

A 

D 

Whiteside,  George  Bhnttuck. 

*A 

A 

Whitford,  Andrew  Foster. 

A 

A 

Whiting,  George  Washington 

A 

Whitney. 

A 

A 

Whiting,  Lewis. 

B 

A 

Whiting,  Walter  Booth. 

D 

B 

Whitman,  Edson  Fobes. 

B 

C 

Whitmarsh,  Willard  Francis. 

D 

A 

Whitmore,  Albion  Stinson. 

<; 

A 

Whitney,  Charles  Alvano. 

B 

A 

Whitney,  Charles  Melville. 

A 

A 

Whitney,  Edward  Melville. 

A 

A 

Whitney,  William  Fiske. 

A 

A 

Whitney,  William  Herbert. 

A 

B 

Whittaker,  William  Austin. 

A 

A 

Whittemore,  Dwlght  Stanley. 

^ 

•A 

Whittemore,  Fred  Webster. 

C 

A 

Whitten,  George  Edwin. 

A 

D 

Whittler,  Cordelia  Melvina. 

A 

A 

Whittier,  Daniel  Bralnard. 

A 

A 

Whittier,  Edward  Newton. 

D 

A 

Whittier,  Francis  Fremont. 

A 

B 

Whittier,  Helen  Adelaide. 

D 

*\ 

Wiggleeworth,  Edward. 

D 

Wight,  Daniel  Webster. 
Wight,  George  Dewitt. 
Wilbur,  AUiston  Chester. 
Wilbur,  Ezra  Richmond. 
Wilbur,  Hubert  Granville. 
Wilbur,  Sarah  Mann. 
Wileoz,  Dorvil  Miller. 
Wild,  George  Warren. 
Wilder,  Raymond  Sargent. 
Wilder,  Sarah  Elisabeth. 
Wildes,  Adeline  Wilklns. 
Wiley,  Alfred  Soule. 
Wllinsky,  Adolph. 
Wilkin,  Anna  Maria. 
Wllkins,  George  Henry. 
Willard,  Mary  Antoinette. 
Williams,  Abram  Case. 
Williams,  Augustas  Gilbert. 
Williams,  Benjamin  Barney. 
Williams,  Charles  Crosby. 
Williams,  Charles  Herbert. 
Williams,  Christopher  Earle. 
Williams,  Clara  Augusta. 
Williams,  Edward  Denlson. 
Williams,  Edward  Russell. 
Williams,  Edward  Tufu. 
Williams,  Frances  Elizabeth. 
Williams,  Francis  Henry. 
Williams,  Frank  Perdval. 
Williams,  Frederic  Allen. 
Williams.  Harold. 
Williams,  Harry  Augustus. 
Williams,  Harry  Edwin. 
Williams,  Henry  Clarence. 
Williams,  Henry  Willard. 
Williams,  Jacob  Lafayette. 
Williams,  Joseph. 
Williams,  Sara  Jane. 
Williams,  Thomas  Francis. 
Williams,  Vlrans  Van. 
Willis,  Andrew  Everett, 
Willis,  Charles  Austin. 
Willis,  John  Warren. 
Willis,  Joslah  Greene. 
Willis,  Reuben. 
Wilson,  Georgiana 
Wilson,  Charles  Mllo. 
Wilson,  Charles  Oscar. 
Wilson,  Darius. 
Wilson,  Brastns  Losler. 
Wilson,  Frederic  Newball. 
Wilson,  George  Blocomb. 
Wilson,  Howard  Eugene. 
Wilson,  John  Bradford. 
Wilson,  John  Herbert. 
Wilson,  NeUie  Francee  Mosher. 
Wilson,  Robert  Browning. 
Wilson,  William  Baton. 
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A 

Windsor,  Sarah  Sweet. 

A 

Woodward,  Samuel  Bayard. 

A 

WlDg.  Clifton  Bills. 

A 

Wood  worth,  Dwight  Sidney. 

A 

Wing,  Bdward  Payaon. 

D 

Woodwortb,  Helen  Ida. 

A 

Winkler,  Joseph  Aleiander. 

A 

Woolly*  Bmma  Myrtloe. 

A 

Wlnkley,  Jonathan  WIngate. 

A 

Worcester,  Alfred. 

A 

Winn,  Charles  Henry. 

A 

Worcester,  Charles  Pomeroy. 

A 

Winn,  William  John. 

-V 

Worcester,  Edward. 

A 

Wintlow,  Edward  Smith. 

A 

Worcester,  FlUwIlliam  Sargwit. 

C 

Winalow,  Joseph  Wlnslow. 

A 

Worcester,  George  Waldron. 

A 

Wlnslow,  Kenelm. 

.     A 

Worcester,  John  Fonerden. 

D 

Wlnslow,  William  Henry. 

D 

Worcester,  William  Leonard; 

A 

Wiswall,  Bdward  Hastings. 

D 

Worthington,  Arthur  Morton. 

A 

Witham,  Charles  Henry. 

D 

Wren.  William  Guy. 

D 

Withee,  Frederick  Bimarien. 

D 

Wright,  Charles  Slas. 

A 

Wlthlngton,  Alfreda  Bos  worth. 

D 

Wright,  Charles'  Wardsworth. 

A 

Wlthlngton,  Charles  Francis. 

C 

Wright,  Bliphalet. 

A 

Witt,  Stephen. 

A 

Wright,  Brwin. 

A 

Wittei,  Wilbur  Flske. 

B 

Wright,  Frank  Bdward  Kemble. 

A 

Woleott,  Grace. 

D 

Wright,  George  Hermann. 

B 

Wolcott,  Joseph  Arthur. 

A 

Wright,  Helen  La  Forest. 

A 

Wood,  Albert. 

A 

Wright,  James  Henry. 

A 

Wood,  Bdward  Stlekney. 

A 

Wright,  John  Homer. 

A 

Wood,  Henry  Aostin. 

A 

Wright,  Mary  Jane. 

A 

Wood,  Jalla  Beard. 

A 

Wright,  Walter  Melvln. 

A 

Wood,  Nelson  Mervio. 

B 

Wright,  William. 

A 

Wood,  Norman  Perkins. 

B 

Wunscb,  Paulina. 

A 

Wood,  Rosto  Owin. 

A 

Wylle.  Ella  Rosslind. 

A 

Wood,  Stephen  Andrew. 

0 

Wylie,  Eugene  Cusbman. 

A 

Woodbrldge,  Lather  Dana. 

A 

Wyman,  John  Lansen. 

A 

Woodbnry,  Charles  Bdward. 

A 

Wyman,  Morrill. 

D 

Woodbnry,  Frank  Taylor. 

•A 

Wyman.  8amuel  Bdwln. 

A 

Woodbury,  George  Bdwin. 

A 

Ytile,  Charles  Henry. 

A 

Woodbury,  Louis  Augustus. 

A 

Yale,  John. 

A 

Woodbury,  Stillman  Philetus. 

A 

Yale,  Joseph  Cummlngs. 

A 

Woodbury,  William  Richardson. 

A 

Yeoetchl,  Henry  Alnsworth. 

A 

WoodlU,  George  Franklin. 

D 

Yoosuf,  Abraham  Kevork. 

A 

Woodman,  Aurin  Payson. 

A 

York,  Roger  Sherman. 

A 

Woodman,  George  Sullivan. 

A 

Yorke,  Albert  Daniel. 

A 

Woodman,  Julia  Frances. 

A 

Young,  Benjamin  Herbert. 

A 

Woodruff,  Morgan  Lewis. 

A 

Young,  Charles  Sayward. 

D 

Woodruff,  William  Jessup. 

A 

Young,  Bdgar  William. 

A 

Woods,  Charles  Bdwln. 

A 

Young,  Edmund  Sanford. 

A 

Woods,  Charles  Livingston. 

D 

Young,  Brnest  Boyen. 

A 

Woods,  Frank  Aylmer. 

C 

Young,  Jonathan  Frank,  Jr. 

D 

Woods,  George  Lyman. 

A 

Young,  John  Daniel. 

A 

Woods,  Jarvls  Uriah. 

A 

Young,  John  Francis. 

A 

Woods,  Jonathan  Henry. 

A 

Young,  John  Franklin. 

0 

Woods,  Prince  Taonatt. 

A 

Young,  Leyander  John. 

A 

Woods,  William. 

A 

Young,  William  Henri  Antonio. 

A 

Woodvine,  Denton  George. 

A 

Yvon,  Jean  Baptlste  Wilfred. 

D 

Woodward,  Charles  Todd. 

A 

Zabriskie,  Frank  Hunter. 

A 

Woodward,  Johnson  Rnfus. 

B 

Zannos,  George  Anast. 

A 

Woodward,  Lemuel  Fox. 

A 

Ziselman,  Max. 

♦  Dea 

Based. 

